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INVENTOBS AND TEE aOVEBNMENT. 

The treatment of inventors by the United States 
government, as exemplified in its courts, in the War 
and Navy departments, and in the Patent Office, has 
of late been the subject of very varied comments. A 
reporter's interview with a typical American inveiitor, 
now and for some years resident abroad (Mr. Hiram 
Maxim), has been somewhat extensively circulated, in 
which he states that he has received much better treat- 
ment abroad than at home. He claims that a disposi- 
tion exists in this country to rob the inventor of his 
rights. When an invention is made, the first effort, he i 
says, is to push forward some alleged improvement i 
on it, or some variation which will afford a ground for 
escaping from the original patent. He accuses the 
government of not awarding him his just rights ; or at | 
least of not giving due consideration to his work — 
work, it should be stated, entirely in the direction of 
munitions of war. England, according to him, is a bet- 
ter field for the inventor, and the government there 
seems to have treated him as he desired, and as he 
feels is just. The United States government, through 
its officers, has, he claims, a way of taking out patents 
on top of his, and of so appropriating his inventions. 

It is, however, in its character of purchaser of pat- 
ented things that our inventor complains of the gov- 
ernment. It is very true that until recently inventors 
of improved arms and munitions of war had but little 
chance to deal with the Federal authorities. There 
was little or nothing needed. The country drifted 
along very peacefully without an extensive navy, and 
w(th but the skeleton of an army. But now a change 
has come. The navy is being built up as quickly as 
possible, and we soon may be a participant in the race 
of the great powers for naval supremacy. The army, 
while not increased in numbers, is being supplied with 
new arms — arms due unfortunately not to an Ameri- 
can inventor — and of small caliber, in sequence with 
approved European practice. Harveyized steel, Ameri- 
can made projectiles and American machine guns are 
now freely purchased, simply because our country has 
a navy on which to employ these products. 

It would appear therefore that as a purchaser of 
patents the government is not so very much to blame. 
The authorities have to exercise care in such matters, 
and their fate is to be besieged by patentees desirous 
of having their inventions adopted. The absence of a 
large standing army, and our fortunate exemption from 
imminent danger of war, have operated to cut off one 
of the largest markets for inventions. 

The subject of the inventor and of how he should be 
treated by the public is a very, wide one, on which 
different opinions may be consistently or at least 
.Tionestly held. But the enlightened opinion can be 
I but the one. The inventor should be encouraged. 
I He is one of the few definitely provided for in the con- 
stitution, and the patent statutes are built (Jirectly on 
the provisions of that instrument. The administra- 
tion of the Patent Office should be conducted for his 
good, the very establishment of the office being based 
on the theory that the inventor is a public benefactor. 
If an application is made for a patent, the examiners 
of the case should strive to discern the invention 
which may be in it, and not endeavor to reject it for 
want of this indefinable quality. The highest courts 
have their principal difficulty in patent cases in de- 
ciding as to invention, its presence or absence. It 
seems absurd, therefore, at the outset of the career of 
a patent application that this most difficult question 
should be adjudicated by the first official dealing 
with it. 

Many lawyers have felt that a more liberal treatment 
should be awarded patents by the courts. The virtual 
abolishment of the right of reissue has done away with 
what should have constituted an effectual remedy for 
inadequacy of claims. The Patent Office should there- 
fore not err on the side of severity ; it should be the 
inventor's friend and critic, not his enemy, and should 
not constitute itself a court of first resort. 



floor alone, to say nothing of other millions in front 
and rear, on both flanks and overhead. It would 
seem impossible to escape ; but the board of health 
is said to have reported measures for removing or 
reducing the danger, which the railroads are consider- 
ing.— JJaj7roa(Z Gazette. 



The Deadly Passenger Car. 

We are all going to be poisoned now by the deadly 
passenger car. In the laboratory of the Imperial 
Board of Health of Germany experiments were made 
between January, 1891, and July, 1892, by which the 
seeds of consumption were found in abundance in the 
dust collected, not only on the floors, but on the walls 
and seats, of car?. Samples of dust were taken from 
45 compartments of 21 different passenger cars and 117 
animals were inoculated with them. Part of these 
died very soon thereafter of various contagious diseases 
before they had time to develop consumption ; ol the 
rest, killed four to six weeks after inoculation, three 
had tubercles. These three, however, were inoculated 
with sleeping car dust, taken, not from the floor, but 
from the walls, cushions and ceilings. Bacteria at the 
rate of 78,800 per square inch were found on the floor 
of a fourth class car, and 34,400, 27,200, and 16,500 per 
square inch on the floors of the third, second and first 
class cars. Thus, even in the latter, the average pas- 
senger, who usually has at least half a compartment 
to himself, say 3,0W sq. in. of floor, has an army of 
49,500,000 deadly enemies aiming at bis vitals on the 



Tbe Tebuantepec Isttamus Rallivay. 

The March number of the Engineering Magazine 
contains an interesting article on this subject by Senor 
Romero, the Mexican minister at Washington, from 
which we take the following : 

The Mexican Congress, by an act of June 2, 1879. 
gave a charter to Edward Learned, a citizen of the 
United States, or the company that he might organize, 
to build the Tehuantepec road within three years and 
four months from the date of the charter, and offered 
a subsidy of |7,500 for each kilometer of road built by 
the company and actual land opened. Mr. Learned 
organized a company in New York which held the 
grant for several years and built, in a provisional way, 
a few miles of road from the mouth of the Coatza- 
coalcos River toward the south. 

After long experience in ineffectual efforts had shown 
that it was not possible to secure this road even under 
the liberal concessions made by the Mexican govern- 
ment, it was suggested that the government shoirld 
undertake the work on its own account. Congress, 
therefore, authorized the executive, on May 30, 1882, on 
account of the state, to build the Tehuantepec Rail- 
way or to contract for its construction with a company. 

By virtue of this authorization the Mexican govern- 
ment signed, on October 15, 1888, a contract for the 
construction of the road with Edward McMurdo, the 
representative of Salvador Malo, authorizing a'loan of 
£2,700,000 for the expenses of the same, which was 
raised at London, Berlin, and Amsterdam by the sale 
of five per cent bonds at about seventy per cent. This 
contract was approved by an act of the Mexican Con- 
gress of December 19, 1888, and was modified by an- 
other contract signed on October 15, 1889, also subse- 
quently approved by Congress. 

To carry out this purpose it was necessary first to 
terminate the contract still pending with the Learned 
company. This company agreed to give up the con- 
tract, receiving a compensation for expense and 
damages of $1,500,000 in United States gold, which I 
paid in New York on behalf of the Mexican govern- 
ment. 

As the proceeds of the loan of £2,700,000 were not 
sufficient to finish the road, part of another loan of 
£3,000,000, recently contKaeted at the city of Mexico, 
has been applied to that work. On December 6, 1893, 
a contract was signed at that city for the construction 
of the fifty-nine kilometers of road unbuilt, and it is 
provided in the same that the line shall be finished on 
September 6 of this year, with an additional expense 
of over 11,000,000. 

The Tehuantepec road is now practically completed, 
and Mexico offers the result of all this work of many 
years to the commercial interests of the world. 

The comparative advantages of the Tehuantepec in- 
teroceanic route over the Panama route, in reference 
to geographical and commercial features, are great. 
Any map showing the two routes will prove in a gen- 
eral way the geographical advantages of the Tehuan- 
tepec route in reference to the coastwise commerce of 
the United States, and, in a measure, its advantages 
in relation to the business of western Europe. 

The shortest sail or steamer route from eastern Asia 
to any point on the Pacific coast of the American 
isthmus passes in close proximity to the shore line of 
Tehuantepec ; in fact, the shortest great circle from 
Panama to Hong Kong will pass through Tehuantepec, 
east of San Francisco, and nearly up to the Aleutian 
Islands. Even the shortest route from Panama to the 
Sandwich Islands will pass close to Tehuantepec. 

It is only a little over 810 miles from the mouth of 
the Mississippi River to the eastern terminal of the 
Tehuantepec Railroad. The total distance by rail and 
water from Chicago to the Pacific Ocean via Tehuan- 
tepec is only 1,875 miles. 

The nautical conditions for sailing vessels are much 
more favorable at Tehuantepec than at Panama. 

The interoceanic route established at Tehuantepec 

will connect, at the best possible location, the eastern 

I and western coasts of the United States and Mexico, 

1 and will develop a coastwise business of great magni- 

1 tude and of vast importance to these two countries, if 

controlled and managed by United States interests. 



Elgbty miles in Forty-five minutes. 

M. Latnifle, whowent up in a balloon recently, at 
Courbevoie, outside Paris, and who was supposed to 
be lost, succeeded in safely reaching firm earth. His 
ascent (says the Paris correspondent of the Daily Tele- 
graph) was to have been a; short one, but he had no 
sooner reached the upper air than he was carried away 
in a northwesterly direction. Hedescended with much 
difficulty at a little place called Beauvarde, between 
Chateau-Thierry and Epemay, in the Champagne dis- 
trict. He had thus traveled eighty miles in thr^ 
quarters of an hour. 
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Honr to Dlstlngalsta Textile Fibers. 

It is customary, says Tecetile Industries, to mix, 
spin, and weave fibers in various proportions, and as it 
is important to know the quantities of different fibers 
contained in goods to be imitated, researches have es- 
tablished a number of tests for this purpose, with 
which every manufacturer and manager should be 
thoroughly conversant. 

In a fabric composed of linen and cotton, a strong 
potash solution will color the linen fiber a deep yellow, 
while the cotton will be only slightly tinged with the 
color; a mixed yarn or fabric will, therefore, assume a 
spotted or striped appearance in the liquid. If a sam- 
ple of the linen to be tested is dipped into olive or rape- 
seed oil, the fabric will quickly absorb it. When the 
excess of oil has been removed and the fabric appears 
striped, it is not pure linen, but mixed, and, further, 
the linen thread becomes transparent and the cotton 
thread opaque; while, if the linen saturated with oil is 
laid upon a dark substance, the linen threads will ap- 
pear much darker than the cotton on account of this 
transparency. In order to destroy or dissolve cotton 
by a process similar to carbonization, the fabric to be 
tested is laid in a mixture of three parts sulphuric acid 
and two parts saltpeter for eight or ten minutes, then \ 
washed, dried, and, finally, treated with ether contain- i 
ing alcohol The woolen and linen fibers have re- 



ed by the microscope. As for silk, it presents no 
peculiarities, but is simply a homogeneous cylinder 
without the scale layer, marrow, and bark substance 
of hair. The optical difference of all these fibers is 
aided by the micro-chemical investigation. Iodine and 
sulphuric acid may be used as reagents, whereby the 
vegetable fibers, consisting of cellulose, are always col- 
ored blue, which is not the case with animal fibers. 
Silk differs from the latter in that it is dissolved in con- 
centrated muriatic acid. 



mained uninjured, while the cotton has been dis- 
solved. 

In order to distinguish animal from vegetable fibers, 
they may be boiled in caustic potash lye. Both wool 
and silk will be dissolved thereby, but not linen 
and cotton. If a sample of woolen goods is to be ex- 
amined to see if it contains cotton, place it in a con- 
centrated sulphide of sodium solution; by this, the 
wool is dissolved and can be entirely washed out in hot 
water. The residue will be vegetable fiber, and, if the 
sample was at first weighed exactly, the actual per- 
centage of wool can be ascertained by weighing the re- 
maining vegetable fibers. Such a fabric can be 
analyzed with still greater facility in an undyed con- 
dition. Wool and silk, when plunged into picric acid, 
are dyed a fairly fast yellow, while both linen and cot- 
ton remain white. 

A silken thread, when exposed to a flame, ignites, 
evolving a smell of burning feathers, but continues to 
bum only as long as it remains in contact with the 
flame, and is extinguished when taken away, the burnt 
end forming a black, charred substance, thicker than 
the thread. Wool behaves similarly, but the odor is 
more repugnant. 

The surest and best test, liowever, is the microscope, 
•which gives unerringly the component fibers of the 
fabric under examination. For this purpose, several 
threads must be drawn out of the fabric in question 
(an operation best performed under water) and sub- 
jected to an examination with a power of from 200 to 
300 diameters. 

The linen fibers appear as cylindrical formations, 
with nodular swellings, the former sometimes split into 
thinner fibers, especially in the case of linen which has 
been used. 

Cotton libers, however, will show themselves as flat 
ribbons, and are very thin as seen where the edge is 
shown. With mixtures of linen and cotton, the ex- 
amination of the fibers can be conducted with still 
greater facility, by opening a small strip of the material 
to be investigated, introducing it into a dilute alcoholic 
solution of aniline red (fuchsine), but only for a very 
short time, after which it is well washed, and then im- 
mersed in caustic ammonia for two hours. In this ope- 
ration the linen fibers are dyed rose red, while the cot- 
ton fibers take no trace of color, and their examination 
is thereby rendered much more easy. 

The fibers of wool appear under the microscope as 
cylinders covered with scales, and their delicate struc- 
ture is rendered still more visible by treatment with 
sulphuric acid, which dissolves the yolk that fastens 
these scales to the fibers; but the different qualities 
can also be comparatively tested to ascertain the uni- 
formity, firmness, or strength. The microscope is a 
means of distinguishing the relative value of the dif- 
ferent wools better than is possible by any other mode. 
For this purpose, a "wool gauge" has been construct- 
ed, consisting of a brass frame screwed to the stage of 
the microscope, into which the wool fiber is fastened in 
such a manner that it is first loose, but is gradually 
tightened with a screw for that purpose, when the 
diameter can be measured with a micrometer and an 
exact measurement of the fiber obtained. But as all 
the fibers are not equally thick, it is necessary, of 
course, to measure several, to obtain the average. To 
measure the elasticity and strength of the fiber, it is 
first drawn tight, the index placed upon zero, and the 
tension increased by the gradual drawing with the 
screw mentioned until the fiber breaks. The index 
will show on the scale how many millimeters a liber 
may be stretched before it breaks. It is evident that 
this experiment must be repeated with several fibers, 
and that the same apparatus can naturally be used for 
this purpose for all kinds of fibers. 

Other animal hair used for textile fibers, goat hair, 
horse hair, etc., can also be recognized and distinguish- 



Alnmlnnm for tile Preparation of Fbospborns. 

The applications of aluminum in the arts multiply 
with much the same rapidity as do those of electricity. 
The Berichte describes a new method of preparing 
phosphorus by its use as a reducing agent. The pro- 
cess is so simple that it can easily be illustrated on the 
lecture table. H ydrogen ammonium sodium phosphate 
is fused in a porcelain crucible until it is changed into 
sodium metaphosphate ; aluminum turnings are then 
dropped into the liquid, and the freed phosphorus 
bursts into flame. Now if the experiment is tried with 
a glass tube, instead of a crucible, a slow current of 
dry hydrogen being passed over the mixture of the salt 
and aluminum, the phosphorus diftills into the cooler 
part of the tube without the formation of any phos- 
phureted hydrogen. The residue consists of alum- 
ina, sodium aluminate and a phosphide of alumina — 
A1»P». 

By these steps in the process only 30 per cent of the 
phosphorus in the mineral used can be obtained ; but 
the phosphide is decomposed entirely by heating with 
silica, and this may be added at the beginning of the 
experiment and the reaction proceeds without diffi- 
culty and without loss. 

It is advised that for the lecture table a combustion 
tube a yard long be used ; two and a half parts of alu- 
minum, six parts of sodium metaphosphate (obtained 
from heating previously the hydrogen ammonium 
sodium phosphate) and two parts of finely pulverized 
silica are placed in the tube, a slow current of hydrogen 
is passed through, and heat is applied until the reac- 
tion begins. This is shown by sudden incandescence, 
and phosphorus is seen to condense in globules on the 
cooler part of the tube, at the end where the hydrogen 
escapes. 

Instead of this phosphate, any ordinary phosphate 
may be used, but experimenters are warned not to use 
the superphosphates containing calcium sulphate mix- 
ed with them, such as are used for fertilizing purposes, 
because the sulphate is suddenly decomposed by the 
aluminum with an explosion when a certain tempera- 
ture is reached. 



residence, the holder must use " due diligence " to find 
him. 

Checks or drafts must be presented for payment 
"without unreasonable delay." 

Ignorance or oversight of or willful inattention to 
these fundamental injunctions is the frequent source 
of annoying and expensive litigation. — The Keystone. 



Business Iinw In Dally Use. 

Herewith are the most important laws, succinctly 
stated, that touch the needs of the average business 
man. An observance of them will enable one to avoid 
many mistakes that may be serious, and steer the in- 
nocent from many pitfalls that may be calamitous. 
They contain, in few words, the essence of a large 
amount of legal verbiage not always very intelligible. 

Each individual in a partnership is responsible for 
the whole amount of the debts of the firm, except in 
cases of "special" partnerships. 

Contracts made on Sunday cannot be enforced. 

A contract made with a minor is void. 

A contract made with a lunatic (or with one who 
has a general reputation for weak-mindedness) is void. 
(The latter case must, however, be clearly estab- 
lished.) 

The acts of one partner bind all the other partners. 

It is a fraud to conceal a fraud. 

No consideration is sufficient in law if it be illegal in 
its nature. (Many " failures " are upset because of this 
law.) 

A receipt for money is not alway conclusive. 

An agreement without consideration is void. 

The law compels no one to do impossibilities. (This 
must be liberally construed.) 

Ignorance of the law excuses no one. 

Note especially the following, as affecting the giving 
and taking of checks and notes : 

A note made on Suriday is void. 

A note made by a minor is void. 

A note obtained by fraud, or from a person in a state 
of intoxication, cannot be collected. (This is a corollary 
to the law governing contracts with the weak- 
minded.) 

Notes bear interest only when so stated. 

If a note is lost or stolen, it does not release the 
maker; he must pay it if the consideration for which it 
was given, and the amount, can be proved. 

Signatures made with a lead pencil are good in law. 

A note indorsed in blank is transferable by delivery, 
the same as if made payable to bearer. 

The maker of an " accommodation " note (one for 
which he has received no consideration, having lent 
his name and credit for the accommodation of the 
holder) is not bound to the person accommodated, but 
is bound to all otJier parties, precisely as if there was a 
good consideration. 

If the maker of a check or draft has changed his 



DECISION BEL&TINO TO PATENTS. 

MARKING 01' PATENTED &OOD8. 

Supreme Gonrt of the United States. 

DUNLAP ET AL. T. SCHOFIELD ET AL. 

Decided March 5, 1894 
Appeal from the Circuit Court of the United States 
for the Eastern District of Pennsylvania. 

This was a bill in equity, filed May 7, 1889, for the in- 
fringement of letters patent issued April 2, 1889, for the 
term of three and a half years, by the United States to 
Julius Stroheim for a design for rugs. 

The plaintiffs asked for an injunction and for dam- 
ages in the sum of $250 as penalty and damages under 
the act of February 4, 1887, chapter 105, and waived'all 
right to any further damages, or to an account of 
profits. The court, on May 13, 1890, entered a decree 
for the plaintiffs accordingly, and the defendants ap- 
pealed to this court. 

Mr. Justice Gray (after stating the case) delivered 
the opinion of the court, 

By section 4,900 of the Revised Statutes of United 
States (which, by virtue of section 4,933, applies to 
patents for designs), it is made the duty of every pat- 
entee or his assigns, and of all persons making or 
vending any patented article for or under them, to 
give sufficient notice to the public that it is patented, 
by puttingthe word " Patented" upon it, or upon the 
package inclosing it, " and in any suit for infringe- 
ment, by the party failing so to mark, no damages 
shall be recovered by the plaintiff, except on proof 
that the defendant was duly notified of the infringe- 
ment, and continued, after such notice, to make, use or 
vend the article so patented." 

The clear meaning of this section is that the pat- 
entee or his assignee, if he makes or sells the article 
patented, cannot recover damages against infringers 
of the patent, unless he has given notice of his right, 
either to the whole public by marking his article "Pat- 
ented " or to the particular defendants by informing 
them of his patent and of their infringement of it. 

One of these two things, marking the articles or no- 
tice to the infringers, is made by the statute a pre- 
requisite to the patentee's right to recover damages 
against them. Each is an affirmative fact, and is. 
something to be done by him. Whether his patented 
articles have been duly marked or not is a matter pe- 
culiarly within his own knowledge ; and if they are 
\ not duly marked, the statute expressly puts upon him 
' the burden of proving the notice to the infringers, be- 
■ fore he can charge them in damages. By the element- 
I ary principles of pleading, therefore, the duty of al- 
; leging and the burden of proving either of these facts 
\ is upon the plaintiff. 

j In the present case, although the plaintiffs had man- 
ufactured and sold goods with the patented design 
upon them, they made no allegation or proof that the 
goods were marked as the statute required. They did 
allege in their bill that they notified the defendants of 
the patent and of their infringement ; but this allega- 
tion was distinctly denied in the defendants' answer, 
: and the plaintiffs offered no proof in support of it. 
[ They could not, therefore, recover, even if this were a 
: suit for damages within section 4,900 of the Revised 
Statutes of the United States. 

But these plaintiffs, waiving all right to an account 
of profits, or to other damages, sought and were al- 
lowed to recover the fixed sum of $250, in the nature 
of a penalty, imposed by the act of February 4, 1887 
(ch. 105), upon any person who, during the term of a 
patent for a design, and without the license of the 
owner, applies the design secured by the patent, '' or 
any colorable imitation thereof," to any article of 
manufacture for the purpose of sale, or sells or ex- 
poses for sale any article of manufacture to which 
"such design or colorable imitation" has been ap- 
plied, " knowing that the same has been so applied." 
(24 Stat. , 387.) This statute, according to its clear In- 
tent and effect, requires that, in order to charge either 
a manufacturer or a seller of articles to which has 
been applied a patented design, or any colorable imita- 
tion thereof, he must have been " knowing that the 
same has been so applied," which is equivalent to say- 
ing " with a knowledge of the patent and of his in- 
fringement." The reasons for holding the patentee to 
allege and prove either such knowledge, or else a no- 
tice to the public orto the defendant, from which such 
knowledge must necessarily be inferred, are even 
stronger, in a suit for such a penalty, than in a suit 
to recover ordinary damages only 

In none of the cases on which plaintiffs rely, and by 
which the court below considered its judgment as con- 
trolled, was there any adjudication inconsistent with 
this conclusion. 
Decree reversed and bill dismissed. 
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TEBBT'S FEED BAG. 
The accompanying illustrations show an article 
which embodies in itself a notable improvement on 
the horse feed bag in common use. This bag is de- 
signed to prevent the waste of horses' feed so prevalent 
where the common bag is now used. 

Whoever may have noticed how oats are scattered 
about at midday in the streets of the metropolis has 
also probably been impressed with the thought that 
not only the yearly but also the daily loss of grain in 
the city of New York alone must be something enor- 
mous. It is safe to say that where the common 
nose bag is employed nearly one pint of grain is lost 
at every feeding. In a stable of only ten horses this 
daily loss assumes considerable proportions. As will 
be seen by the illustration, a 
third, more or less, of the 
grain to be fed is placed in 
the bottom of the bag, and 




TEBBT'S FEED BAG. 

the balance in the two side pockets, in the lower 
end of each of which is a small aperture through which 
the grain passes automatically into the bag as fast as 
its contents are consumed. When in position on the 
animal's head, his lips are always within reaching dis- 
tance of the bottom of the bag. So long as the bot- 
tom is covered to the depth of an inch or more, the 
grain in the side pockets cannot flow in. There are no 
springs, chains, metal tubes, etc., used in the construc- 
tion of this bag, and it can be trampled on by the 
horse with impunity without suffering injury. 

The automatic method of closure prevents the grain 
from being tossed out by the shaking of the animal's 
head. 

A patent to cover this improvement has been ap- 
plied for by Mr. T. Philip Terry, of No. 7 Bowling 
Green, New York City. 



ALUHINUU BOAT-THE JULES DAVOUST. 

Lieut. Hourst, of the French navy, and his mate. En- 
sign Baudry, in charge of the Niger hydrographic mis- 
sion, left Bordeaux at the beginning of January carry- 
ing with them the Jules Davoust, a boat capable of 
being taken apart, and of extreme lightness, owing to 
its hull being constructed of an alloy of aluminum. 
This little boat, of which we give a view reproduced 
from a photograph taken near the Royal Bridge, at 
Paris, where it was exhibited before its departure, 
weighs 4,840 pounds, and has a capacity of 11 tons 
with a full load and a maximum draught of but 1 '38 
feet. The hull is formed of sixteen half sections as- 
sembled in pairs in the longitudinal direction upon a 
strong keel of bard steel that runs the entire length of 
the boat. In the transvere direction, each half section 
is connected with the following by bolts, and tightness 
is assured by the interposition of a strip of rubber be- 
tween the flanges. The general aspect is that of a 
barge slightly depressed in 
front. This part is occupied 
by a wooden cabin for the 
captain and his mate. A 
second chamber, formed by 
the hold, is to receive the 
stores and the goods for trad- 
ing purposes. At the rear 
there is a cabin for the crew. 
The three chambers thus 
formed are separated by tight 
bulkheads. The steering 
wheel is situated behind the 
captain's cabin. A movable 
tent arranged at this point is 
designed to protect the cap- 
tain and his assistants during 
the hydrographic observa- 
tions, and serves likewise to 
shelter the pilot. 

The boat is provided with 
three masts, with easily 
handled lateen sails. These 
masts are light and are placed 
at nearly equal distances 
from each other. The boat 
may likewise be propelled 
with oars. Two s p o n so n s 
near the center of the boat 
support two Hotchkiss rapid- 
fire guns. 

The following are the prin- 



cipal dimensions and weights of the various parts : 

Totallength 42 feet. 

Breadth 9 " 

Depth S-6 " 

Breadth onteide of wales 10'5 " 

Length of captain's cabin 13 " 

Meanwidth 6-8 " 

Length of rear cabin 10"8 " 

** " central chamber 16 " 

Lightweight 4,S10ponnds, 

Total displacement 24,640 " 

Corresponding draught 1 '88 feet. 

Mean weight of a section 82'5 pounds. 

These sections are, therefore, easily traijsportable, 
and it is thus taken apart that the Jules Davoust is to 
reach the Niger, in the first place by sea, then by the 
Senegal River, and finally by the route by land from 
Kayes to Bamakou. 

The use of aluminum in the form of an alloy, tough, 
yet soft enough to undergo forging (for pure aluminum 
is slightly brittle), constitutes a very important pro- 
gress for the preparation of the carrying materiel that 
is to be used in the colonies, either for the construction 
of launches capable of being taken apart or for that 
of light vehicles adapted for following everywhere the 
movements of forwarding columns. The Jules Davoust 
was constructed at the works of Mr. Lefebvre, of Paris, 
who has already furnished the Monteil mission with a 
barge of the same nature, and has made a specialty of 
colonial war materiel, especially of light wagons, capa- 
ble of being taken apart, that our troops have made 
use of several times in the Soudan and Tonkin expedi- 
tions.— ia Nature. 

< « » I » 

MEANS FOB FBOFELLINO VESSELS. 

The illustration represents an apparatus for the pro- 
pulsion of vessels in which pistons are operated in 
open-ended pipes extending longitudinally beneath the 
vessel, the impact of the pistons on the water being de- 
signed to act with great efficiency in moving the ves- 
sel ahead, and the piston and tube being designed to 
handle with much better effect the same quantity of 
water that the screw of a vessel of the same kind 
would handle. The improvement has been patented 
by Mr. William H. Witte, of No. 253 Flushing Avenue, 
Astoria, L. I., N. Y, On opposite sides of the keel are 
parallel rectangular, open-ended pipes, as shown in 
the transverse sectional view, these pipes being closed 
on their upper or inner sides by slide plates moving in 
suitable slideways, and reciprocated by pitmen pivot- 
ally connected with cranks on a transverse crank 
shaft, at whose ends are driving cranks pivoted to 
piston rods whose pistons work in the common form of 
oscillating steam cylinders, whose trunnions are jour- 
naled in suitable supports, as shown in the longitu- 
dinal sectional view. The cranks extend from oppo- 
site sides of the crank shaft, so that the two slides 
are moved simultaneously in opposite directions. 
Each slide carries a vertical piston moving through a 
slot in the slide plate, each piston having a 
longitudinal movement backward through the pipe, 
and ejecting the water therefrom in a solid stream. 
An upwardly extending shank of each piston has a 
crosshead sliding on vertical guide posts around which 
are spiral springs normally raising the piston, and 
each crosshead slides longitudinally on a guide rod 
forming part of a frame moving with the pistons, the 
top beam of each frame having a lateral arm at- 
tached to the piston rod of a steam cylinder, two 
such cylinders being arranged vertically side by 
side and having a common steam chest between 
them. The valve stems extend upward from the 
steam chest to a walking beam, an arm from 



which is pivoted in a link pivotally supported on 
a rod suspended from an arm moved by a hand 
lever, the latter being held in the usual manner by a 
quadrant. The opposite ends of the link connect by 
rods with eccentrics on the main crank shaft, so that 
by means of the hand lever the strokes of the pistons 
in the steam cylinders may be reversed without stop- 
ping the machinery. In operation, as the revolution 
of the crank shaft causes the slides to be reciprocated 




WITTE'S AFFABATUS FOB THE FBOFULSION OF 
VESSELS. 

by the pitmen, the piston moves downward at the 
end of each forward movement of the slide, the 
slide then moving backward and carrying the piston 
with it, the piston being raised as it reachestheend of its 
stroke, and the alternate raising and depressing of the 
pistons in the slide being effected by the pair of verti- 
cally arranged steam cylinders. Instead of the steam 
mechanism for effecting the vertical movement of the 
pistons, a very complete system is provided by means 
of which this operation may be automatically effected 
by electricity. The inventor differentiates his system 
widely from the ordinary methods of jet propulsion, in 
which comparatively small quantities of water are 
ejected at high speed, but proposes to expel the water 
with about the same velocity given to it by the screw 
propeller, the water being expelled at about the plane 
of the ship's bottom, and thus exerting great power. 




Her I?Iajesty'8 SIilps at Sea. 

The Chief Constructor of the British Navy recently 
read an important and reassuring paper at the Institute 
of Naval Architects on the subject of the qualities and 
performances of first-class battleships of the Royal 
Sovereign and Resolution class. There was but 
little said about that bugbear of some writers on naval 
subjects, the metacenter, but a great deal about the 
periods of the rolling motion of the ships and the 
periods of the wavesbeingisochronous. " I venture to 
illustrate this point by the simile of a boj' in a swing 
and a man swinging him. If the latter exerts his force 
concurrently with the movement of the swing and the 
boy in it, as he increases his efforts the higher the 
swing goes, and as he uses less strength so will it tend 
to bring the swing to a state of rest. The ship's period 
is that of the boy in the swing ; the wave's period that 
of the efforts of the man. The difficulty I find in the 
matter of the Resolution is 
that, taking the chief con- 
structor's views as correct, 
and that there was "no dan- 
ger whatever, only discom- 
fort," why did not she con- 
tinue her voyage instead of 
returning to Queenstown, 
when a small craft like the 
Gleaner pursued her way in 
safety 1 Of course, the talk 
about the foreturret lifting 
some inches was 'twaddle,' 
though a large quantity of 
water was shipped and went 
below. This was due, as I 
heard at the time on excel- 
lent authority, to the tarpau- 
lin cover not fitting the lower 
part of the turret, or the right 
cover being mislaid, and to 
a large ventilator on deck 
not being unshipped and the 
dead-light screwed down, as it 
ought to have been." — West- 
minster Gazette. 
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ALUMINTIM BOAT. THE JULES DAVOUST. 



In the eleventh century 
1 both English and French 
dandies covered their armb 
with bracelets. 
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THE BAHAHA EXPEDITION OF THE STATE UNIVEBSITT 
OF IOWA. 

BT B. X. WILBOn, A.K. 

During the last summer a most unusual move in edu- 
cational circles was made by the State University of 
Iowa. 

It is well known among scientists that nowhere in 
the world, possibly, do the waters of the sea throb with 
a more varied and wonderful marine flora and fauna 
than around the Bahamas and riorida keys. The 
"gardens of the sea" are there 1 With the water-glass 
(a common wooden bucket with a glass bottom) one 
looks down through brilliantly hued waters upon 
scenes of wonder and exquisite beauty. 

There are great jagged caves of coral, with curious 
sponges growing about their walls; long, slender 
sponges of lilac and ocher, and some of scarlet and 
others of brown and black, and still others coarse and 
clumsy, looking hke lumps of yellow mud or clay. 
There the slender gorgonians, ranging through all the 
shades of browns and tans, lift their delicate fingers 
teeming with polyp life. Yonder one sees a cavern car- 
peted with gorgeous "sea anemones," their tentacles 
glowing with bright green and scarlet and maroon and 
flesh color. These are Neptune's sea flowers 1 Here 
those treasures of the mermaids — the "sea fans," — 
gracefully wave their red and yellow lace-work, and 
the "sea feathers" toss, their nodding plumes. On this 
jutting coral crag a " sea urchin " bristles in long, slen- 
der black spines, and a little further on one of its re- 
lations glistens in a spiny armor as white as ivory. In 
and out among these caves flash the tropic fishes, on 
which the sea god has lavished the most vivid colors of 
his palette — intense blue and silvery white and gold, 
and turquoise; and some of these dwellers in his secret 
halls even gleam like mother-of-pearl, with all the 
colors of the rainbow. 

But useless would it be to attempt to appropriately 
picture forth the wealth 
and beauty of these 
hidden wonders. 

A few years ago the j 

student got his know- i 

ledge of these marine 
forms from musty text- 
books bristling with 
names often as mean- 
ingless as unpronounce- 
able. Later he had the 
advantage of dried and 
alcoholic specimens. 
But it was not until 
very recently that an 
effort was made to give 
him an opportunity to 
study these most beau- 
t if u 1 and wonderful 
forms of life in their 
native homes. 

Prof. C. C. Nutting, 
of the chair of system- 
atic zoology at Iowa 
State University, had 
twice before crossed the 
rich zoological waters 
around the Bahamas, 
and it was then that oc- 
curred to him the plan 
which the summer of 
1893 finally saw rea- 
lized. 

The Emily E. John- 
son, a two-masted 
schooner, 96 feet long, 
tonnage 115 tons, was 
chartered of its owner, 
Captain C. C. Paul, of 
Baltimore, for three 
months for the use of 
the " Bahama Expedi- 
tion of the State Uni- 
versity of Iowa," which 
had for its object the 
" careful and systematic 
investigation of the ma- 
rine fauna and flora 
around the Florida 

keys and Bahamas.'' The schooner was rapidly trans- 
formed into a dwelling vessel and floating laboratory. 

A huge skylighted hatch was cut in the hold, and 
the held itself fitted up to serve at once as sleeping 
apartments for the gentlemen of the party, as dining 
room, and as laboratory. 

A double tier of extemporized bunks lined either 
wall, long oilcloth-covered tables and camp-chairs oc- 
cupied the center space, and a complete scientific 
library and laboratory supplier, including microscopes, 
chemicals, dissecting apparatus, etc., occupied shelves 
at one end. Provisions were stored in the fore part of 
the hold. 

On deck was placed the hoisting apparatus, which 
was worked by hand and provided with 300 fathoms of 
wire rope. There was no steam aboard. The vessel 



had been chosen for its fitness to ride the shallow 
waters about the keys and islands. 

Charles Flowers, of Baltimore, was engaged as cap- 
tain and George Merrill was mate. Three sailors, a 
cook (all as black as the ace of spades), and a saffron- 
hued mulatto waiting boy comprised the crew. 

The party itself was composed of twenty-one mem- 
bers (of which seven were ladies), and included profes- 
sors, instructors, alumni, and students of Iowa State 
University, Professor Nutting being the leader. Gil- 
bert L. Honser, instructor in biology, was the photo- 
grapher, and many beautiful pictures were taken, of 
which our space only permits us to present a few. 

All were interested in science and each was supposed 
to be especially interested in some particular branch of 
science. All had applied voluntarily for membership 




Prof. C. C. Nutting. 



and buckets of mollusks. One of our illustrations 
shows the giant star fishes captured, which measured 
about two feet across. The ornithologist and ento- 
mologist had captured strange birds and "bugs," the 
first prize of the latter being that curious luminous . 
beetle worn by the Cuban ladies as a glowing ornament 
for the hair or to catch the lace of their mantillas. The 
botanists had their cans full and running over with 
tropic vegetation, from the passion flower to our own 
familiar shepherd's purse and sand burr; and there 
were pans full of floating algae, " sea mosses." But it 
would take volumes to give an adequate idea of the 
spoils. 

From here we sailed for Havana, spent a few days 
exploring the city, and just outside the harbor dredged 
for that exceedingly rare animal form until lately sup- 
posed" to be extinct, viz., the crinoid, genus Penta- 
erinus. We found fully 150 beautiful and perfect 
specimens. 

Bahia Honda, thirty miles further along the western 
coast of Cuba, next claimed our attention The Span- 
ish authorities, however, took us for a filibustering ex- 
pedition, and forbade us to go more than thirty feet 
from the water line. The mosquitoes also waged war 
against us, and we turned toward Key West. 

Here, too, however, we were forbidden to land, as a 
vessel clearing from a Cuban port during thequaran- 
tine season must either lie fifteen days at sea or go to 
the Dry Tortugas and be fumigated. 

Accordingly we chose the Dry Tortugas, and made 
many valuable collections, both by dredging and in 
shallow waters around the keys. Here we procured 
our first shark and Investigated the coral reefs. 

Returning to Key West, we dredged in the vicinity 
some three weeks. In deep sea dredging we used a 
common oyster dredge, a trawl, and a tangle bar. This 
last was especially useful in procuring the finer mate- 
rials. It was merely a horizontal bar of iron, with 

great masses of raveled 





The Schoonei E. E. JobnBon. 



Qiant Star I'lehee. 





Winding np the Dredge. 



THE BAHAMA EXPEDITION OF 



Haaling in the Dredge. 

THE STATE UNIVERSITY OF IOWA. 



in the party. The university furnished all appliances 
for dredging, for preserving materials, and for study. 
In addition, each member paid two hundred dollars, 
which covered all expenses incurred by the party col- 
leetively, including car fare from Iowa City to Balti- 
more and return, with " stop-offs " at Washington and 
the World's Fair, in addition to our life aboard the ves- 
sel for three months. It is estimated that we traveled 
by land and sea some six thousand miles. 

On May 5, 1893, we left Baltimore in our floating 
summer home and laboratory. 

Seven days later we anchored in the harbor of Egg 
Island, Bahamas.- Here we made a marvelous collec- 
tion in the shallow waters and on land. Our deck was 
strewn with sea-fans and gorgonians. There were great 
tubs of rattling crabs and star fish and sea urchins. 



manila hemp rope tied 
to it, and in its meshes 
were caught a tangle of 
basket fish, crabs, sea 
urchins, deep-sea algae, 
and so on. 

Clearing from Key 
West, we sailed for Har- 
bor Island, Spanish 
Wells, and Eleuthera, 
Bahamas, and after a 
hasty run to Little San 
Salvador, or Cat Island, 
we had to turn north- 
ward, as we were due at 
Baltimore August 1. 

The whole summer 
had been one delightful 
round of novelty and 
surprises. To one sci- 
entifically inclined it 
was an opportunity for 
careful study and in- 
vestigation, such as has 
heretofore been enjoyed 
only by specialists in 
government employ. 
The knowledge gained 
in actually seeing and 
studying these curious 
life forms in their native 
element was of more 
practical value than the 
perusal of whole lib- 
raries of monographs, 
or years of study of 
museum specimens. 

Then the trip offered, 
as well, glimpses of the 
customs and 'peoples o^ 
strange countries under 
the rule of three differ- 
ent powers. Cuba is 
Spanish, Key West .ind 
the keys are Uncle 
Sam's southernmost 
possessions, and the 
Bahamas are English. 
It was a study in comparative sociology. The trip has 
opened new avenues to educators; new possibilities to 
students, and to scientists, we feel safe in saying, it 
will offer many new life forms, dredged from the " un- 
known depths." 

As the favoring breeze swelled our sails homeward 
bound and the foam curled, a silvery plume behind 
our prow, studded at night with glowing phosphores- 
cence, our little group sat silent on the deck, awed, 
subdued by the splendor of the tropic sunset, the swift- 
following ni^ht, or the indescribable beauty of the 
moonlight on the sea. 

As we sat dumb, in trying to comprehend the infinite 
expanse of ever-restless water around, the infinite ex- 
panse of burnished sky above, the infinite silence over 
all, and as memory wandered back over the revelations 
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of the summer, one and all were humbled with the 
consciousness of the insignflcance of man and the good- 
ness of the Incomprehensible in granting us these 
f^limpses of this wonderful glory 1 
State University of Iowa, April, 1894. 



HIglily Sensitive Oollodlon Emnlalon. 

The publicatiou of Dr. Hill Norris' process for the 
production of a highly sensitive collodion emulsion 
induced Dr. David, of Paris, to test the three methods 
described in the patent. He could not obtain a satis- 
factory result, but by making some alterations he has 
succeeded in preparing a bromide of , silver collodion 
emulsion, the sensitiveness of which increases gradu- 
ally to 28 or 23 degrees Warnerke. 

The method adopted is as follows : Upon a horizon- 
tally adjusted glass plate, size 18X34 cm., are jSoured 
35 c.c. of collodion, which contains per liter 18 grammes 
of silver nitrate and 7 to 8 grammes of pyroxyline. 
After the film has coagulated suflBciently, it is changed 
to a bromide of silver film by treatment with the fol- 
lowing bath : 

Potassium . bromide 80 to ISO grammes 

Potassium iodide 0*01 gramme 

Gelatine 2 granunes 

Distilled water. 1,000 c.c. 

A completely opaque film must be obtained. It is 
sensitized by leaving the plate for a longer or shorter 
time in the following : 

Potaaaium bromide 18 to 26 giamm es 

Gelatine 1 gramme 

Distilled water 1,000 c.c. 

The sensitiveness increases with the duration of ac- 
tion and the temperature of this bath. At a tempera- 
ture of 70° to 75° Cent., the time of action must be 
about two hours ; at 90' to 95°, about one hour. 

Upon looking through the film, it will be observed 
that the grain becomes gradually larger until the 
granularity is distinctly visible to the eye. Accom- 
panying this increase in the size of the grain is an in- 
crease in the sensitiveness of the film. 

After the plate has reached the desired stage, it is 
washed and dried. Contrary to what might be ex- 
pected, the collodion film does not exhibit the slight- 
est tendency to leave the plate at a temperature of 
100° Cent., provided that the surface of the plate has 
been thoroughly cleansed. 

Plates prepared in this way can be developed very 
quickly, washed and fixed. The negative is ready 
for printing in ten minutes. Varnishing is unnecessary, 
as the collodion film is very hard. — Photo graphisches 

Archiv. 
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The United States Navf vs. tbe Brltlab IVavf 
in 1812. 

The following, from the New YorkSww, occurs in the 
course of an able review of the first volume of "A His- 
tory of the United States Navy from 1775 to 1893," re- 
cently published by the Appletons. The narrative is 
by Mr. Edgar Stanton Maclay, and the technical re- 
vision of the text by Lieut. Roy C. Smith, U.S.N. The 
book sets forth our naval annals from the outbreak of 
the revolutionary war up to the beginning of the last 
year of the war of 1813, the continuation of the history 
down to the present day being reserved for a second 
volume. 

"It was pre-eminently in the war of 1813 that the 
pride of England in her navy was brought low. To 
appreciate the outcome of this contest, one must keep 
in view a comparison of the two navies, which will be 
found on page 319 of the book before us. At the outset 
of the war Great Britain had 1,048 ships, possessing an 
aggregate capacity of 860,990 tons, and carrying 27,800 
guns, with 151,572 men and officers. At the same juncture 
the United States had but 17 ships, with a total ton- 
nage of 15,300, and carrying only 442 guns, and but 5,035 
officers and men.' Yet, at the end of the struggle, 
which lasted but about two and a half years, the Uttle 
American navy, assisted by privateers, had for the time 
practically swept the British mercantile marine from 
the high seas and captured over fifteen hundred ves- 
sels, on board of which were more than twenty thou- 
sand British seamen. It was not so much, however, the 
number of merchant vessels lost, great as this was, 
which affected the British public mind. It was the 
fact that in duels between warships of nearly equal 
force the English were generally beaten. In eighteen 
engagements with the Americans the British navy sus- 
tained fifteen defeats,^and this just after England had 
successfully matched her sea power against the com- 
bined strength of all the other great maritime nations 
of the world. At the beginning of the war of 1813 the 
Britisfi navy had reached the apex of renown. Mr. 
Maclay points out that in two hundred actions between 
single ships it had been defeated but five times, and on 
those occasions the English ship was admitted to have 
been of inferior force. The complete reversal of results 
which followed a trial of strength and skill with the 
Amsricans produced in Englishmen a kind of stupor. 
The London Times, when it heard of the capture of 
the first English ship of war, said: ' The loss of a single 
frigate by us, it is true, is but a small one; when viewed 
as a part of the British navy it is almost nothing; 
yet under all tbe ciroumstanoes of tbetwo oouutries to 



which the vessels belonged, we know not any calam- 
ity of twenty times its proportions that might have 
been attended with more serious consequences to the 
worsted party.' When thereportof the lossof a second 
British frigate reached the Times, it exclaimed: 'In the 
name of God, what was done with thisimmense superi- 
ority of force ? Oh, what a charm is hereby dissolved 1 
The land spell of the French is broken [at Moscow], 
and so is our sea spell 1 ' Mr. Maclay sums up the effect 
of the disasters suffered in the war of 1813 upon intelli- 
gent Englishmen in the well-founded assertion that in 
those defeats they foresaw the eventual subversion 
of their naval supremacy, and they well knew that, if 
that were lost, nothing could avert the reduction of 
Great Britain to one of the least important of European 
powers." 



THE BBISTOL CO.'S PATENT STEEL BELT LACING. 

rive years ago the Bristol Company, of Waterbury, 
Conn., began the manufacture of their patent steel 
belt lacing, illustrated herewith. 

At that time only one size, for ordinary single leather 
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READY TO APPLY FINISHED JOINT 



belts, was produced, but encouraged by the success at- 
tained, which is principally attributed to the genuine 
merits of the steel lacing itself, the company have de- 
veloped their machinery and improved their methods 
of manufacture, so that now they are able to announce 
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monds look yellow, and therefore cheap; whereas the 
stones are in reality pure white, of the highest grade. 
The owner refuses to have the color of his building 
changed although the diamond merchants have offered 
to do it at their own expense., We suggest that the ef- 
fect of the reflected yellow rays could be neutralized 
by placing the diamonds in glass cases slightly tinted 
with blue; or by a thin varnish of a blue tint, applied 
to the show windows. 



Official Trial of H. IH. S. Hornet. 

On the 19th of March the official trial of H. M. S. 
torpedo catcher Hornet took place in the Estuary of 
the Thames, with the following admirable results. The 
propellers are 6 feev 4 inches in diameter. There was 
calm weather and high water. Steam is supplied by 
Yarrow water tube boilers; the power exerted was ap- 
proximately 4,000 horse power. The Havock has loco- 
motive boilers and gives 3,500 horse power; the differ- 
ence in power is very nearly in direct proportion to 
the cubes of the speed of the two boats, but the air 
pressure for the Havock was 3 inches; for the Hornet, 
IJ^ inches. 



Time 



RevoL 



of day 


Star. 


Port. 


Time. 


Speed. 


10-88 


89B-9 


895 -« 


2m. 


17-6S. 


26168 


10-34 


38t-4 


.386-8 


2m. 


6-4s. 


28-481 


10-43 


384-7 


892-2 


2m. 


16-6S. 


26-35B 


10-B2 


391-3 


392-7 


2m. 


6-8s. 


28-391 


11-02 


380-0 


881-7 


2m. 


18-Os. 


26-087 


11-10 


3M-3 


3W3 


2m. 


7-88. 


28-169 



2d 
Means. Means. 



27322 
27-418 
27-373 
27239 
27- 128 



Steam in boiler vacuum 36 inches. 



27 370 
27 395 
27-306 
27-183J 



27-318 



The three hours' trial commenced at the " Chapman " 
lighthouse and ended below the " Sunk " lightship. 
The average speed for the whole time was found to be 
27'628 knots per hour, or 318 miles an hour. After this 
circles at full speed were turned to starboard and 
port, and generally all theusualtestsof machinery and 
ship, all of which were found to be perfectly satisfac- 
tory. At full speed and at slower speeds practically no 
vibration was felt. There was no heating of any parts 
of the engines, and the boilers made cample steam-wilh 
a mean air pressure of 1'5 inch. 

The Admiralty authorities expressed themselves as 
highly pleased with the result in every respect. 
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a complete line of one hundred different sizes (as shown 
in the larger view), suited to all kinds, widths and 
thicknesses of belting. As a result of improved pro- 
cesses of manufai?ture, prices have also been reduced. 
The lacing is made of the toughest cold-rolled steel, cut 
intoia, continuous zigzag form, and so proportioned as 
to give maximum strength with a minimum amount 
of material The wedge-shaped points, when driven 
through the belt, force the fibers aside so as not to cut 
them ; hence the ends of the belt are not weakened as 
when holes are punched. The lacing makes a smooth 
and elastic joint and is easily and quickly applied 
without any special tools, the spurs being driven 
through upon a piece of soft wood, after the ends of 
the belt to be joined have been brought evenly to- 
gether. The belt is then turned over upon the pulley 
or any convehient piece of iron and the spurs clinched, 
bending them toward the joint. The lacings are fur- 
nished in lengths varying from one to three inches (No. 
1 by quarter inches), it being always possible from a 
box of assorted lengths to find two or more pieces of 
lacing which, together, may be used for a belt wider 
than three inches. For rubber, cotton, and woven belts 
the space between the spurs is a trifle greater than in 
the corresponding sizes designed for leather belts. Thus 
a better grip is obtained on the fibrous ends of such 
belts. The lacing was exhibited at the World's Colum- 
bian Exhibition by the Bristol Company, and was 
awarded medal and diploma. 

•■ f t.* 

Effect of 'X'ella'ir UEtit on DlainondS. 
Some diamond merchants on Maiden Lane, New 
York, have complained to the owner of a building op- 
posite to them because he has painted it brightyellow, 
and when the sun shines yellow is reflected into their 
store. They say the yellow Light falling upon their 
show windows spoils their trade by making the dia- 



Emliossins Wood. 

Carving wood is too costly a process for this age a.nd 
country. People like it and want it on their furniture 
and inside finish, but most of them are not willing to 
pay for it what it costs. It requires a natural turn and 
a Jong practice to make a s]ullf ul wood carver, and con- 
sequently many devices have been resorted to to secure 
the same appearance by cheaper methods. The most 
common of these is to press the figures into the grain 
of the wood with a hot metal die. One of the latest 
machines fordoing this kind of embossed ''carving" 
was on exhibition in Machinery Hall annex of the 
World's Fair, and is an ingenious machine and does 
rapid work. Patterns are cut ona hollow brass cylinder 
which is heated by gas jets from the inside and the 
wood passed under it under a pressure of several thou- 
sand pounds to the inch in width. At first the work 
appears very pretty, but it will not stand the test of 
time. In. the course of time the part of wood pressed 
into the grain will rise to nearly or quite its original 
position and, in large figured patterns, unevenly, mak- 
ing a very rough and rotten looking figure, that is more 
of a blemish than a thing of beauty. Another plan is 
to dress the board down to a level with the embossed 
figure, and then by steaming to raise the pressed parts 
to their original height to imitate relievo carving. 
None of these processes are "carving," nor will the 
work retain its form like hand carving. However, it 
may suit people who must have their furniture and 
house finish carved and are not able or willing to pay 
forjthegenuine article, but it would be better taste, per- 
haps, to take it plain rather than to have alleged carv- 
ing that will not last long and look well all the time.— 
Tradesman. 

^ < 1 1 •■ 



The Fonrtb Dimension. 

In an address before the New York Mathematical 
Society on "Modern Mathematical Thought," Profes- 
sor Simon Newcomb is reported as saying: "As in 
space of two dimensions one line can be drawn per- 
pendicular to another at a given point, and by adding 
another dimension to space a third line can be' drawn 
perpendicular to these two ; so in a fourth dimension 
we can draw a line which shall be perpendicular to all 
three. ' True, we cannot imagine how the line Vvould 
look, or where iti would be placed, but this merely be- 
cause of the limitations of our faculties. As a surface 
describes a sohd by continually leaving the space in 
which it lies at the moment, so a four-dimensional 
solid will be generated by a three-dimensional one by 
a continuous motion which shall constantly be directed 
outside of this three-dimensional space in which our 
universe appears to exist. As the man confined in a 
circle can evade it by stepping over it, so the mathe- 
matician, if placed inside a sphere, in four-dimensional 
space, would simply step over it as easily as we should 
over a circle drawn on the floor." 
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Xbe Fonuder of tbe First Scientific Jonrnal. 

BT M. JACQUES BOTEK. 

When recently the statue of Theophrast Renaudot, 
the founder of French political journalism, was un- 
veiled, the literary and scientific journals were alike 
full of praises of him and his work; but none of them 
recollected another pioneer in his field, the modest and 
profoundly erudite Denis de Sallo, the founder of the 
Journal des Scavants, who did for letters and science 
what Renaudot so successfully accomplished for poli- 
tics. 

Without undertaking a fuUsketch of the history of 
the French scientific press, I desire only to show here 
how new in 1665 was that idea, which seems so simple 
and natural now, of the creation of a scientific journal; 
how many impediments were raised against its creator 
by the commonplace authors whom the new tribunal 
condemned without appeal; what patience, what eru- 
dition, what a prodigious sum of labor were required 
from its founders to surmount all the obstacles, avoid 
all the perils they met every day, and give their work 
a vitality strong enough to permit it, rising repeatedly 
from its ashes, to perpetuate itself till our time. 

Denis de Sallo, Seigneur de la Coudray, was born in 
Paris in 1626, of an old noble family of Poitou. His 
lessons in early childhood were not brilliant; but after 
he entered the courses of rhetoric at the College des 
Grrassins he obtained all the prizes of his class; became 
in the next year a distinguished pupil in philosophy, 
and having sustained in public remarkable theses in 
Latin and Greek, gave himself up with ardor to the 
study of law. His advance was so rapid that he was 
able, in 1658, to succeed his father, Jacques de Sallo, in 
his office as counselor at the Parliament of Paris. 
Three years later he married Elizabeth Menardeau, 
daughter of a counselor in the Grand Chamber, by 
whom he had one son and four daughters. He died on 
the 14th of May, 1669, of apoplexy. His death, accord- 
ing to Vigneuil Marville, was caused by the loss of all 
his fortune in gambling in 1665; but, besides that this 
story has little probability in view of the character of 
De Sallo, who was industrious through all his life, it is 
controverted by a letter of Guy Patin's of the 13th of 
November, 1665, which proves that at that time De 
Sallo had no thought of dying, and by the testimony 
of Pere Honore de Sainte Marie, who agrees with 
Moreri in placing his death in 1669 and not in 1665. 

Having given an outline of the principal events of 
De Sallo's life, which was otherwise quiet enough, we 
pass to the study of his character and work. " He read 
all sorts of books," says Moreri, "with incredible care, 
and kept secretaries contiiiually employed to write 
down his reflections and the passages which he marked, 
so that by this plan of studying he fitted himself to 
compose treatises on every kind of subject, as he 
showed on several occasions." 

It wasprobably the considerable quantity of material 
that he collected in this way that suggested to him the 
thought of giving the public those extracts the utility 
of which he had recognized in his experiences. He as- 
sociated with himself in the execution of this work, 
which was colossal for that time, a number of men of 
science and letters: De Bourzeis, a distinguished theo- 
logian; De Gemberville, chaplain, the famous author 
of La Pucelle; and the Abbe Gaulois, who, according 
to Fontenelle, seemed " born for that work;" hut De 
Sallo revised all the articles — not very numerous — 
which his colaborers furnished, and himself wrote the 
largest number. 

The authorization having been obtained, the sup- 
port of Colbert assured and the plan and pefiofls of 
publication fixed, the Journal des Scavants appeared 
on Monday, January 3, 1665, in a sheet and a half 
quarto, under the pen signature of Hedouville;* and it 
continued to appear every Monday till the 30th of 
March of the same year, when the authorization was 
withdrawn. Although its criticisms were always mode- 
rate and just, it had made many enemies among men 
of letters, and among the Jesuits, then all-powerful, 
" who were not pleased to see a literary and philoso- 
phical tribunal that was not set up by them, and who, 
moreover, detested De Sallo and his friends as Parlia- 
mentarians and Galileans suspected of Jansenism; 
these added their complaints to the cries of wounded 
self-love. They secured the aid of the papal nuncio, 
and he obtained a prohibition against De Sallo's con- 
tinuing the publication." The pretext alleged for this 
act was a passage in the Journal in which De S^lo 
criticised a decree of the Inquisitors, "whose delica,te 
ears required so great circumspection." 

Colbert, however, still retained a friendship for his 
client, recompensed him for the suppression of his 
journal with an office in the treasHry, and, realizing 
the full value of De Sallo's work, commissioned the 
Abbe Gaulois to continue it. The JoMrno? reappeared 
on the 4th of January, 1666, and was henceforth illus- 
trated ;f but Abbe Gaulois, who held the direction of 



the paper for nine years, published it very irregularly; 
thus there was only one number in 1670 and none in 
1673. 

In 1675 the Journal passed into the hands of Abbe 
La Roque, who exhibited in his work a punctuality 
worthy of praise, but wasfarfrom knowing as much 
of science as his predecessor; then in 1686 Chancellor 
Boucherat, who declared himself its protector, intrust- 
ed its direction to President Cousin. Finally in 1701 the 
Journal was acquired for the state by Chancellor De 
Pontchartrain, who gave the preparation of the num- 
bers no longer to one man, but to a company of stud- 
ents, consisting of Dupin, Rassicad; Andry, Fontenelle, 
and Vertot, with Julien Pouchard as director. Thus 
renewed, supported by Abbe Bignon, nephew of the 
chancellor, the Journal des Scavants appeared again 
on the 3d day of January, 1703, and its history till 1792, 
when political events compelled its suspension again, 
offered the single noteworthy feature that its period 
of publication was changed in 1764, and from a weekly 
it became a monthly, with supplements every six 
months.* 

Sylvestre de Sacy tried to resuscitate the Journal in 
1796; but his attempt was abandoned after the publica- 
tion of twelve numbers, from the 16th of nivose to the 
30th of prairial of the fyear V. It was re-established 
September 1, 1816, on the proposition of Barbe Marbois, 
Keeper of- the Seals, and Dambray, Chancellor, on a 
report of ihe historian Gaizot, then general secretary 
to the Minister of Justice, and has not been suspended 
since. The presidency of the editorial committee ap- 
pertained to the Keeper of the Seals from that time till 
the Imperial decree of May 4, 1857, by which it was 
transferred to theMinisterof Public Instruction, under 
whose auspices the Journal is still published. 

Such has been the checkered career of the first French 
scientific journal — a career that demonstrates, better 
than any eulogy can, that the work of De Sallo possess- 
ed the qualities of merit and utility which make intel- 
lectual work fruitful and durable. 

The detailed history of the Journal desScavants may 
be found in Hatin, " Histoire politique et litteraire de 
la presseen France," 1859, vol. ii. , p. 151, and those fol- 
lowing; and in the "Memoire historique surle Journal 
des Scavans," in the table of the Journal, by the Abbe 
de Claustre, 1764, vol. x., 595 and following pages. — 
Popular Science Monthly ; Revue Seientifique. 



! which evidently disagreed with him and seek the things 
which did agree with him." 

EXTBRNAL INDICATIONS. 

"There are certain external indications which would 
give a fair idea of long and short life. It was not in 
one trait, but in the entire make-up of the individual 
who stood before the examiner. There were the color, 
the motions, the measurements, including size of head, 
which was one of the most certain indications of long 
or short life, for in the brain lay the great center of 
power. A person with a head whose diameter at the 

■ thin portion of the temporal bones measured five and a 
half to six inches was almost sure to give a longevity 
on the father's side of seventy to ninety years or over. 
If the head measured in front from the external audi- 
tory canal to the nasofrontal suture as much as four 
and three-fourths or five inches, we might be almost 

' sure of long life on the maternal side. A beard which 
! was darker or redder than the hair indicated inheri- 
tance from the paternal side; if it were lighter than the 

■ hair, the inheritance was probably from the maternal 
side. The length of the chest, its proportion to the cir- 
cumference, to the height of the individual, and other 
measurements, were important." 



liongevlty of lilfe. 

Longevity of life will always be an interesting sub- 
ject upon which to think and write. When weread of 
a "hale, hearty old man" taking a European trip in 
his 89th year, there are very few of us who would not 
go far out of our way to learn the secret of living to 
such an age, and at the same time of retaining posses- 
sion of every faculty. Who can but admire William 
E. Gladstone managing the political affairs of one of 
the greatest nations of the earth at his great age — over 
80 — and David Dudley Field, who is enjoying his tour 
in Italy with all the enthusiasm of a young traveler, in 
his 89th year? Of course these men are exceptions to 
the general rule, but we all are anxious to gain every 
idea pertaining to the lengthening of oner's life. At a 
recent meeting of the New York Academy of Medicine, 
some of the specific and relative values of the import- 
ant factors of longevity were discussed." In the last 
issue of the Medical Review are two paragraphs that 
are interesting and touch particularly on this point : 

MANNER OF LIVINH. 

" The man who was careful, considerate, and mode- 
rate in the exercise of all his faculties, whether animal 
or intellectual, was one who would last longer than the 
man who over-indulged in any one of the numerous 
things which go to make up life. The men who broke 
down and died prematurely were usually those who 
had not lived temperately. It was often said that men 
worked themselves to death, yet the more he observed 
people, the more did he become convinced of the cor- 
rectness of the Western editor's assertion that men do 
not die of overwork, but rather of what they take be- 
tween work. He thought it would be found that what 
killed men was not work, but what they did outside of 

. their work; yet he did not believe in total abstinence in 
any sense. There was no law, with regard to eating 

I and drinking and manner of living, whichcould be laid 
down as applicable to all individuals. Bach person 
must find out the law which applied to himself and 
obey it. Each person could usually discover what 
agreed and what disagreed with him, and if longevity 
was sought after, he would have to avoid the things 



There is a common belief, when any organ of the 
human body becomes weakened or debilitated from 
any disturbance, that it required rest to regain its lost 
strength. In reading over an editorial in the New York 
Medical Times this popular idea is certainly over- 
thrown in the present instance. It states that Sir 
Andrew Clark, that distinguished doctor, wasgiven up 
to die from consumption, and yet, notwithstanding 
his hard work, his health became so firmly established 
that he outlived many of his contemporaries and gain- 
ed a reputation exceeded by none in his profession. The 
Times states that the solution of this problem is simple, 
and should serve as an example to those who are con- 
stantly breaking down and have often to leave work 
for weeks or months to recuperate. In a clinical lec- 
ture in the London Hospital, Dr. Clark gives a very 
excellent prescription for health. 

" Labor," he says, " is the life of life. And especially 
is it the life of life to the delicate. And when any 
organ is sick it is then truer than in health that even 
in sickness and delicacy it is better for the organ to do 
what work of its own it can, provided it can do it with- 
out injury. And from a considerable experience of 
tuberculous pulmonary disease, I can say with perfect 
confidence that those who have don'e the best have 
usually been those who have occupied themselves the 
most. I never knew my own parents. They both 
died of phthisis. At the age of twenty-one I myself 
went to Madeira to die of phthisis. But I did not die, 
and on coming back, I had the good luck to get into 
this great hospital, and in those days they were not 
very well pleased to have the Scotchmen coming to 
London to occupy such appointments. The members 
of the staff had heard that I had tubercle, and they 
wagered It'O to 1 that I would only have the appoint- 
ment six months at most. The reason given for that 
was that I did not eat and worked too hard. I got the 
appointment. Thirty-eight or thirty-nine years have 
gone since that time, and all the other doctors are gone. 
Only I am left hereon the staff — an old gentleman — 
not dead yet." 

Labor is life, but " worry is killing. It is bad man- 
agement that kills people. Nature will let no man 
overwork himself unless he plays her false— takes 
stimulants at irregular times, smokes too much, or 
takes opiiim. If he is regular and obeys the laws of 
health and walks in the way of physiological righteous- 
ness, nature will never allow him or any other person 
to work too much. I have never yet seen a case of 
breaking down from mere overwork alone; but I admit 
that it is necessary above all things to cultivate tran- 
quillity of mind. Try to help your patients to exercise 
their wills in regard to this— for will counts for some- 
thing in securing tranquillity — to accept things as they 
are, and not to bother about yesterday, which is gone 
forever; not to bother about to- morrow, which is not 
theirs; but to take the present day and make the best 
of it Those affectionate women who will continually 
peer into what lies beyond never have any present life 
at all — they are always grizzling over the past or pry- 
ing into the future, and this blessed to-day, which is 
all that we are sure of, they never have." — Charlotte 
Medical Journal. 



* The name of one of his servanta. 



•t As a epecimen of the iljnetratlone. we mention a eaperb engraving rep- 
■resenting a louee as seen under the micrOBCope ; it meaaureg not less than 
forty or fifty centimeters (year 11)66, page 292 of the reprint of 1729). This 
reprint :b a nearly textual reproduction of the original edition, which is now 
very rare. It it well to renuirk bei« that the Jotirnat iUi ScavanU, like 



all similar jonmalp of the seventeenth and eighteenth centuries that were 
successful, was reprinted as the numtfers were exhausted ; thus in the set 
that I have consulted at the library of the Arsenal, the year 1885 is of 1733, 
and theyearl666 of 17^, while the year 1676 was reprinted in 1717. Hence 
it is almost impossible to find two collections of the seta exactly alike. If 
we add to this that the publisher has sometlmee intercalated notes in the 
reprints without indicating that they were not in the original edition, and 
that some of the series have been counterfeited in Holland, one may have 
some idea of the difficulty of the investigation and of the lamentable dif- 
ferences of the editions. 

* There were also supplementary volumes for each of the years 1707, 1708, 
and 1709, and in 1773 only thefivenumben of tbefliRtfiTemonthBwerepab- 
Usbed. 



Subterranean Ijondon. 

It gives an impressiva idea what subterranean Lon- 
don is fast becoming, saystheZ)oi7j/i\retos, to learn that 
on emerging from the river the new City and Waterloo 
line will, in its passage up Queen Victoria Street, 
run for a part of the way underneath the low level 
main sewer, which in its turn runs along beneath the 
District Underground Railway. So that at this point 
in the City we shall have first a busy main thorough- 
fare, below that a steam railway, then a huge metro- 
; poll tan sewer, then an electric railway, reaching its 
I terminus at a depth of about 68 feet below the streets, 
land here it will communicate with another line — the 
Oentral Loudon — which will lie at a depth of 80 feet. 
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THE CALIFOBHIA HIDWIHTEB FAIB. 
California is the wonderland of America, with its 
glorious climate, its remarkable fertility, its Yosemite 



edifice which we illustrate is the Mechanic Arts 
building, with allegorical fountain In the fore- 
ground. The building was designed by Mr. Edward 




THE CALIFOENIA MIDWINTEB FAIR-THE FINE AETS BUILDING, 



feet. The total floor space available for exhibitors is 
37,041 square feet. It has also an annex measuring 249 
by 45 feet, containing boilers and engines. In the cen- 
tral part of the main floor are two great tanks 30 feet 
long and 35 feet wide. Around them are gathered the 
exhibit of steam and other pumps. The exterior of 
the buUding is elaborately ornamented. The cresting 
of the main body of the building is 42 feet above the 



Valley, and notable mountains. When the Eastern j K. Swain. It is built in the East Indian style. The 
States are wrapped in snow the inhabitants of favored | length of the building is 330 feet and the width is 160 
California are in the midst of a 
semi-tropical garden enjoying all 
the delights of spring and early 
summer. This attracts large num- 
bers of people from all parts of the 
world, who visit California for 
health and pleasure. When Mr. 
M. H. De Young, vice-president of 
the Columbian Commission, pro- 
posed that a midwinter fair be 
held on the Pacific coast, the idea 
was everywhere received with en- 
thusiasm. The subject was first 
broached at a meeting held in the 
California Club, of Chicago, on 
May 31, 1893. Notwithstanding the 
financial depression of the country, 
ground was broken on the 24th of 
August last, and five months after- 
ward, on January 27, 1894, the fair 
was ready and opened to the public. 

Golden Gate Park, San Fran- 
cisco, is in reality a sea-girt garden, 
filled with the choicest blooms of 
all lands. This park possesses an 
individuality of its own which 
renders it unique among the plea- 
sure grounds of the world. The 
park is laid out in a highly artistic 
manner, and the profusion of palms 
suggests Bordighera, Nice, or San 
Remo. The Midwinter Fair occu- 
pies about 160 acres of the park. 

We present several views of the 
grounds and the buildings. In a subsequent issue we 
shall give a view of the Manufactures and Liberal Arts 
building. 

Our bird's eye view shows the dome of the Horti- 
cultural and Agricultural building in front at the left ; 
behind rises the Manufactures and Liberal Arts build-, 
ing, flanked by the electric tower, 250 feet in height. 
To the right rises the prominent collection of domes 
and minarets which covers 
the Administration build- 
ing ; at the rear of this is 
the Firth wheel and the 
Mechanic Arts building. 
The other buildings are 
the Fine and Decorative 
Arts building. Festival 
Hall, buildings for conces- 
sions, etc. 

The Administration 
building is situated on the 
southern side of the Grand 
Court, and its oriental 
architecture and coloring 
comports admirably with 
the luxuriance of the sur- 
rounding vegetation. This 
building was designed by 
A. Page Brown, and the 
architectural style may be 
said to be a combination 
of central Indian and 
Siamese. The main struc- 
ture rises from a terrace, 
and the leading feature of 
the building is the richly 
ornamented dome, which 
is 135 feet in height and 
50 feet in diameter. The 
total floor area of the build- 
ing is 16,800 feet. This 
dome is brilliantly illumi- 
nated at night. 

The Art building was 
designed by Mr. C. C. Mc- 
Dougal. It is a modern 
adaptation of Egpytian 
architecture, and the 
coloring is subdued. Like 
all the other buildings, 
staff is freely used. The 
vestibule is very effective. 
It is 22 feet square and 68 
feet high. The interior 
measurements show that 
the galleries are 58 feet 
long and 38 feet wide. 
Annexes give wall space, 
so tllat the available wall 
space is 2,000 running feet. 
The structure is fireproof. 
The approach is of artifi- 
cial stone, 40 feet wide, 
flanked by immense 
sphinxes. The third 



ground, and the pinnacles rise to the height of 120 
feet. 

The oriental style of aEehitectune and brilliant 
coloring gives a suggestion of age which is very pleas- 
ing. The total expense of the buildings has been 
about |1, ECO, 000. 




Tbe Neir Transandine Telegrapb 
Iilnes. 

The direct telegraph lines extend- 
ing from Buenos Ayres (Argentina) 
to Valparaiso and Santiago (Chile), 
which have been established by the 
Pacific and European Telegraph 
Company, of which Sir John Pen- 
der is chairman, were opened for 
trafSc recently. From the Atlantic 
coast to Uspallata on the spur of 
the Andes, a distance of about 697 
miles, the line is aerial on iron poles, 
and is of the latest type of con- 
struction. Thence to Rio Blanco, 
in Chile, underground cables are 
laid in about 75 miles of trench 
through the highest and wildest 
part of the route, where heavy 
snow falls in winter would sweep 
away any telegraphs erected above 
ground. The lines from Rio 
Blanco to Valparaiso and the 
branch to Santiago, consisting to- 
gether of about 160 miles, are aerial. 
The total length of the line, which 
extends from the Atlantic to the 
Pacific coast, is about 927 miles. 
Arrangements have been made by 
which the telegraph lines have been 
erected adjacent to the railway 
lines, and exceptional facilities are 
thus afforded for the eflScient maintenance of the 
wires. There is only one station, which is at Mendoza, 
but Buenos Ayres and Valparaiso work direct with 
each other. The opening of this system is of great 
importance to the West Coast of America Telegraph 
Company, as it places their cables in direct connection 
with those of the Western and Brazilian, the Brazilian 
Submarine, and the Eastern Telegraph Companies, 

affording a continuous 
chain of telegraphs in 
^^^ British hands from Eng- 
land and the Continent to 
the Pacific coast of South 
America, The construc- 
tion of this line was ren- 
dered necessary to enable 
the English Submarine 
Telegraph Companies to 
transmit with great rapidi- 
ty the important traflBc to 
and from the west coast 
of South America, where 
it is dealt with by the cable 
of the West Coast of 
America Company. 
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Dirt In ]nilk. 

The author puts 1 liter 
of milk from each dealer 
into a flask closed with a 
plug of wadding. On its 
affival in the laboratory it 
is transferred to a measur- 
ing glass, covered with a 
piece of filter paper and a 
glass plate, and allowed to 
stand for two hours. The 
milk is then carefully de- 
canted off from the sedi- 
ment down to about 30 c. 
c, the residue is made up 
to 1 liter with pure water, 
and again allowed to sub- 
side for one hour. It is 
then again drawn off, re- 
peating this proceeding 
until all the dirt is left in 
pure water, which is then 
decanted off to about 100 
or 150 c. c. _ The dirt is 
then collected in a tared 
filter, dried, and weighed. 
The dirt in the milk may 
be calculated as five times 
the dry residue. One liter 
of market milk was found 
to contain 3 m. grammes 
dirt at Wurzburg, 3'8 at 
Leipzig, 9 at Munich, 10'3 
at Berlin, and 1492 at 
Halle. The richness.of the 
milk in microphytes was 
surprising. — Leo. Schulz, 
Archiv fur Hygiene. 
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THE KAXIH AIB SHIP.* 
AN INTBRVIEW WITH THE INVBNTOR. 

BT B. i. W. DAM, IN JtC ClilTRB'S HAGAZINB. 

Very few people are aware of the advanced results 
which have already been attained, and a visit to Bald- 
wyn's Park, near Bexley, England, would be to them 
a revelation which can only be described as startling. 
To see a great air ship, weighing three and a half tons, 
flying across a park, on wheels, and to know that its 
engineer could lift it into the air, in a moment, by a 
turn of his wrist, makes one doubt the evidence of his 
own senses. It comes upon him with a shock, as if he 
had just awakened from along Cip Van Winkle slum- 
ber, during which the magic of the world's advancement 
had left him hopelessly behind. The big white ma- 
chine is a practical, moving fact, however. It can pro- 
pel and lift itself. And just as soon as those subordin- 
ate experiments, upon which depends the safety of 
aerial voyaf^es, are completed, one of the greatest 
mechanical problems of the ages 
will have been finally and prac- 
tically solved. 

Among all the scientific men 
whose researches have contri- 
buted to this most important re- 
sult, Mr. Hiram 8. Maxim, the 
inventor of the air ship in ques- 
tion, stands foremost. As the 
inventor of the Maxim gun, and 
many other ingenious machines 
of less importance, he had won a 
worldwide fame before the navi- 
gation of the air became the 
chief object of his study and 
investigation. Beginning life 
fifty-three years ago, with a 



" The principle I have worked on, generally speak- 
ing, is that of the kite. That large cloth frame at the 
top of the model is the aeroplane, or main kite sur- 
face. The lesser aeroplane above the platform, or car ; 
the side aeroplanes, or wings ; and the flat- pointed 
rudders, fore and aft, are designed to furnish addi- 
tional kite surface. It is necessary to make it, how- 
ever, so that we can run it in a calm, against the air, 
thus making our own wind, as it were ; and for this 
purpose 1 have a railway track, and instead of cords 
to hold the kite against the wind, I employ a pair of 
powerful screw propellers driven by a steam engine. In 
this manner I can drive the machine exactly as I please, 
can ascertain exactly how much the push of the screws 
is, and at the same time find out exactly how much 
the machine lifts at different speeds. The machine is, 
in fact, a big kite. Should I fly it in the air with 
a cord during a strong gale and then run my en- 
gines, I should be able to find out how fast they would 
have to run in order to take all the pull oflf the cord. 

As soon as the cord 
became slack, the 
machine would be 
flying with its own 
engine power." 

To more clearly il- 
lustrate his meaning, 





The Workshop. 



Condensing Tnbee on Edge of Aeroplane. 



form, near the front end, was a small boiler house in 
the shape, roughly speaking, of a truncated pyramid, 
and ten feet behind it was a frame eleven feet high, on 
which were two sets of compound cyhnders, and two 
big wooden screwsabove the two sides of the platform 
and eighteen feet apart. Outside of these funda- 
mental accessories were a water tank, a naphtha tank, 
and an indefinite number of rods and very small wire 
ropes, to give strength and compactness to the whole. 
The many minor elements of the machinery did not at 
first catch the eye, but all appeared in interesting ac- 
tion when details were entered upon later on. It 
should be noted that the machine, as it stood and as it 
appears in the accompanying pictures, was without 
the side planes, and the big rudders of cloth on steel 
frames, which are mounted, fore and aft, on the 
main aeroplane. These are not used in the experi- 
mental trials, their utility having been established, as 
far as is possible without a practical test in the air. 

Pushed by the workmen, the machine rolled slowly 
out of the house, and shortly stood upon the track in 
the park. It had completely filled the workshop from 
roof to floor ; but here, with only the sky above it, 
seemed smaller and lighter. The steam was hissing in 
the boiler; the big screws had made one or two pre- 
liminary revolutions, and a flight along its track was 
imminent. '" Jump on board," shouted its owner, 
who stood at the boiler, conning 
half a dozen different gauges ; 
and, climbing over an outlying 
rod like the outrigger of a canoe, 
I mounted the platform, which 
was of the lightest matched 
boards, so thin that they seemed 
insufBcient to bear a man's 
weight. Prior t^ the start, a 
rope running to a dynamometer 




The Mazim Air Ship. 
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The Air Ship in the Workshop. 








The Air Ship on the Track. 



Details of Maxim Air Ship. 



HIBAM MAXIM'S AIB SHIP. 



common school education and a jack-knife, in San- 
gerville, Maine, he is now the proud possessor of a 
town house in London, and is lord of <he manor at 
Baldwyn's Park, a stretching domain of hundreds of 
acres, which he leased five years ago as well adapted 
to his preliminary experiments. Mr. Malim is a man 
of medium height and solid build, his weight being 
two hundred and ten pounds. His hair, mustache 
and beard are white, but his mental and physical 
energy are astonishing, and' go far to explain the 
variety and extent of the results he has achieved. 
His voice and action show great physical strength, 
while his eyes, which are a deep brown, full and wide 
open, have continuously the semi-absorbed, preoccu- 
pied look of the student concentrated upon a prob- 
lem. A courteous host, a jolly, even boisterous story- 
teller, and a wonderful mechanician, Mr. Maxim is, in 
his way, as unusual as his machine. 

By way of introduction and explanation the inven- 
tor said : 

* The lUaBtrations for this artdcle are from copyrighted photographs 
taken under the snpervieion of the author and Mr. ^atjiti, by Fradelie & 
Ycmig, of Kegent Street, London. 



Mr. Maxim led the way to the workshop in the grounds 
— a large and substantial bird cage, sixty feet wide and 
fifty high, in which the mechanical bird had been con- 
structed, and stood perched for one of its daily flights. 
A railway track, nine feet wide, ran outward from the 
closed doors, and stretched indefinitely, in a straight 
line, across the green level of the park to the line of a 
belt of woods two thousand feet distant. The front 
of the shop consisted of four large doors, "' the largest 
in the world," their owner remarked ; and when these 
were rolled back by a dozen workmen the air ship 
came into view. Itiwas so novel, so unexpected, and 
so apparently complex at first sight, that it held the 
eye for a long, silent period ; the beholder's sensation 
being one of wonder, if not awe, coupled with an in- 
describable mechanical confusion of ideas. 

It took many minutes to grasp it ; to form an intelli- 
gent idea of it. Then, as the sense of relation between 
the diff erentparts developed, it became a framework of 
black steel rods of varying sizes, with. a square frame 
of white cloth, fifty feet by fifty, at the top, and an in- 
clined wooden platform, eight feet wide by forty long, 
, resting on wheels upon the track below. On the plat- 



and post was attached behind to measure the forward 
impulse, or " push," of the screw. Mr. Maxim turned on 
the steam and the screw on the port side began to re- 
volve. It is seventeen feet efeven inches in length, five 
feet wide at the ends, and twenty-two inches at the 
waist. It is made of the lightest American yellow 
pine, and painted a pale blue, the paint having been 
sandpapered to perfect smoothness, reducing the skin 
friction to a point at which it became negligible. It 
revolved faster and faster as the steam power was in- 
creased, until it was whirling on its seemingly frail 
framework at a dizzying speed. Then steam was shut 
off ; it came quickly to a standstill, and its fellow on 
the other side was tried. All working smoothly, both 
screws began to turn faster and faster and faster, until 
the eye began to lose the blades and retain only the 
sense of two whirling disks. The action of the screws 
at high speed caused remarkably little shaking of the 
whole machine. This is one of the surprises of the in- 
vention, the tremendous force exerted as compared 
with the lightness, steadiness, and compactness of the 
whole. 
Behind the screws, forty feet away, two men were 
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squatting over the dynamometer, and indicating the 
degree of " push " on a large index board for the engi- 
neer to read. The index marlied four hundred, five 
hundred, six hundred, seven hundred, and, finally, 
twelve hundred pounds of "push." The pressure was 
then diminished below five hundred, and the com- 
mander yelled : " Let go." A rope was pulled, the 
machine shot forward like a railway train, and, with 
the big wheels whirling, the steam hissing, and the 
waste pipes puflBng and gurgling, flew over the eigh- 
teen hundred feet of track in much less time than it] 
takes to tell it. It was stopped by a couple of ropes' 
stretched across the track, working on capstans fitted 
with revolving fans. The stoppage was gentle, and 
the passenger breathed freely again, looking now 
upon the machine with more friendly and less fearful 
eye, as if it were a dangerous bulldog with which ami- 
cable relations had been established and fear of injury 
■was over. The machine was then pushed back over 
the track, it not being built, any more than a bird, to 
fly backward. In a quarter of an hour it is again at 
its starting place, and ready for another flight. Hav- 
ing seen it in action and had evidence of its power, 
the details were more than ever interesting, and 
were furnished by the inventor in succinct and prac- 
tical terms. 

The first question was its supporting power in the 
air. He said : 

" The area of the main aeroplane is two thousand 
eight hundred and ninety-four square feet ; of the 
small one, one hundred and twenty -six ; and of the 
bottom of the car, one hundred and forty. With the 
rudders and wings added, the total area is about six 
thousand square feet. The wings are ten in number, 
and superposed, five on each side, and are each five 
feet wide and from twenty-five to thirty-five feet in 
length, according to their positions. The forward 
radder, projecting in front from the main aeroplane, is 
eighteen feet wide and thirty feet long, and the aft 
one, eighteen by twenty-three. Rudders and wings, 
like all the other aeroplanes, are made of a specially 
woven cotton cloth, so fine that you cannot blow 
through it, and mounted on a framework of hollow 
steel tubes. All these aeroplanes are inclined at a 
small angle to the air, the angle which gives the most 
support combined with the, least resistance to its for- 
ward motion." 

" What speed is necessary to support the machine in 
air 1 " 

"A minimum, under present conditions, of twenty- 
five miles an hour. At that speed with wings and rud- 
ders adjusted, it will leave the track. It lifted in one 
of the earlier trials, and caused us some trouble, as we 
were not ready." 

"What will happen in the air if anything goes 
wrong, and the engine stops ?" 

" The machine will settle to the earth, and land with 
the same velocity as If it had fallen a distance of three 
feet." 

" Only three feet ? " 

" Yes. • When the propulsion ceases, the machine 
will fall three feet. At this point the resistance to the 
atmosphere afforded by the aeroplanes will become 
nearly equal to the force of gravity, and it will settle 
without any increase of velocity." 

"How about its steadiness in the air ? You know a 
kite sometimes indulges in extraordinary rolling, to 
say nothing of darts and dives." 

The explanation of this point was given ocularly, 
and much more clearly than words would have made 
it. Mr. Maxim tore a sheet of paper from his note 
book, held it up, and let it fall to the ground. It 



trouble keeping her on an even keel," he added with a 
smile. 

"But can't it tip over in a wind ?" 

"No. It is quite possible to make a plane remain 
right side up in the air, even if the center of gravity is 
considerably above the center of lifting effort. Stabil- 
ity in the air depends very largely upon the shape of 
the aeroplane, but nevertheless with this machine the 
center of gravity is very much below the center of lift ; 




Mr. Maxim Elustrating the Principle of the Wings of the Air Ship. 

and this, together with the form of the aeroplane, 
makes it quite impossible that the machine should tip 
over in the air. The center of gravity in this machine 
is here," and he held up his hand at an imaginary 
point about five feet back of the boiler and seven feet 
above the center of the platform. It may be here 
mentioned that the main aeroplane is twenty-five feet 
above the platform. The total height of the machine 
to the tops of the rods above the aeroplane is thirty- 
five feet, and its greatest length seventy feet. 

" Are the cotton aeroplanes strong enough to bear the 
weight in falling, without fracture ?" 

" They are twenty-five times stronger than is neces- 
sary. The greatest weight which can bearon them is 
a little over a pound to the square foot, and they are 
tested for twenty-five pounds. The pressure on the 
cloth is practically the same at all speeds, whether the 
machine is falling to the earth or 
sailing through the air ; the cloth 
in any case has to sustain the / if 

weight of the machine." / ~ 

" How is it steered ? " / | 

" For steering to the right or left 



thirty-five miles per hour. The next one, which will 
be smaller, and will be worked with a hundred horse 
power, will give me, I expect, from fifty to sixty miles 
per hour. The highest speed I look for, as the art is 
perfected, is ninety miles per hour- I believe that any 
speed which is attained by a railway train can be 
reached by a machine moving through the air." 

" How about the duration of the flight ? " 

" That is merely a matter of water and naphtha. 
The margin of weight carrying is so large that, once 
the machine is successful, any amount of time and dis- 
tance within reason can be looked for." 

As far as support and action in the air were con- 
cerned, there seemed nothing more to be said, and 
yet it was difficult to realize that the facts as stated 
were simply and undeniably true ; to realize that the 
navigation of the air is the traversing of an entirely 
new medium, whose conditions are so foreign to those 
of water, for instance, that they are difficult to quickly 
conceive. 

The next question was that of weight, and here 
came some object lessons in the weight of metal that 
were astonishing. " Lift that tube," said Mr. Maxim. 
The tube was of copper, four feet long, and elliptical 
in shape, its greatest diameter being one and a half 
inches. It looked heavy. Lifted up, its lightness was 
surprising. It weighed no more than thin paper, and 
actually seemed, for the moment, like paper colored in 
imitation of copper. " That is one of the condensing 
tubes," said Mr. Maxim, "There axe five hundred of 
them up there." and he pointed to a section of what 
had appeared to be thin laths running across the en- 
tire front of the main aeroplane. " Of course," said he, 
"we can't waste any water up in the air, because we 
have no means of replenishing. The used steam runs 
up by those large pipes, and the water runs back 
through those small ones to the tank in the center 
of the platform. The framework is constructed," he 
continued, "not of rods, but tubes, and tubes of the 
least possible weight. They are all of steel, a steel 
with considerable carbon in it and not tempered, and 
they vary from one inch to three inches in diameter. I 
tried aluminum, but found that steel was stronger, 
weight for weight. In addition to this, steel tubes can 
be united with great facility, and the coefficient of the 
joint is fully ninety-five. There is no convenient way 
of uniting aluminum tubes, however, and if they were 
united the coefficient of the joint would be very low. 
The heaviest tubes in the machine are theshaftsof the 
screws, which are five inches in diameter, five feet long, 
and an eighth of an inch thick. The next size, used in 
the car, are three inches in diameter, and one-twelfth 
of an inch thick. I have a few more, one-fourteenth 
of an inch thick, of the same size. I need not say 
that at every point I have used the lightest tube pos- 
sible for the strain which comes upon it, perfect safety 
being atall times considered, as I purpose to take my 
first machine up into the air myself, and I don't intend 
to run any risks. The bulk of the machine is con- 
structed of hard steel tubes one twenty-fifth of an inch 
in thickness. The total weight of the machine, with its 
full complement of water, naphtha, and three men, is 
something over seven thousand one hundred pounds 
Without the wings it is six thousand eight hundred 
and eighty. The boiler complete weighs one thousand 
pounds. This small weight, considering it gives uie a 
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Mr. Maxim's House at Baldwyn's Park. 




The Hall in Mr, Maxim's House 



HIRAM MAXIM'S AIR SHIP. 



darted, dived, and fell in irregular lines, shooting out 
behind him. He then took the same sheet of paper, 
tore a square out of each corner, and bent back the 
four sides from the corners of the squares at an angle 
of forty-five degrees. He then held this up and let it 
fall. It sank to the earth gently, without a tremor, its 
surface remaining perfectly even throughout. "That," 
said he, " is the principle of the wings. They are so 
adjusted that as any side is depressed it presents a 
greater lifting surface to the air below. There's no 



I expect to use the screws. If I have any difficulty I 
can easily use rudders. For steering upward or down- 
ward the fore and aft rudders will be used. The aft 
one is pivoted on the extension of the two center poles 
and the forward one hung on their ends. Both will 
be worked from the center of the platform, and will 
at first require a man to each, though I shall greatly 
simplify the working of them later on." 
" What is your estimate of the speed ?" 
" I don't expect, with this machine, to get over 



force of three hundred horse power, is perhaps the 
most valuable portion of the work, since it has always 
been known that we could fly if we could get a motive 
power of adequate strength with sufficient lightness. 
1 use a compound engine, the high pressure cylinders 
being live inches in diameter, with a twelve inch stroke, 
and the low pressure eight inches in diameter, with a 
twelve inch stroke. The viistbn speed is eight hun- 
dred feet per minute. Nearly everything connected 
with the machinery had to be newly designed, with a 
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special view to lightness, none of the known appliances 
being of use in this case. It was necessary, in the first 
place, to develop a system of making a very large 
quantity of carbureted air from naphtha, with very 
little weight." Pointing out a large hole where the 
air was drawn in, he said that, as the velocity with 
whicli the combined air and gases entered was at the 
rate of two miles a minute, he found it very diflBcult to 
deal with these gases at this high velocity, and had 
spent a great deal of time in devising a system by which 
the gas was equally spread out over the whole fur- 
nace, and not influenced by the inductive action of the 
incoming gas at this very high velocity. " I had," he 
resumed, " to devise a system for regulating the pro- 
duct of the gas ; for pumping the liquid into the gas 
generator ; a new kind of boiler and feed water heaters ; 
a system for burning a very large quantity of carbur- 
eted air in a small space, without smoking or blowing 
out ; a system for regulating the steam, and pumps for 
filling the boiler and regulating the supply. None of 
the existing types of engines seemed well fitted to the 
purpose. I had to design one expressly with a view to 
great lightness, and notwithstanding there were some 
hundreds of types of connecting rods already in exist- 
ence, I found it necessary to design an absolutely new 
form of connecting rods. I had to invent a new dyna- 
mometer to mett the necessities, and new dynagraphs 
for measuring theliftofthe machine atdifferent speeds, 
as well as another to measure its rate of speed through 
the air." He paused, looking over at the machine 
which represented so many hours of concentrated brain 
work in a puzzled, absorbed way. " And there is 
more to do yet," he added impressively. " I 
don't call this an air ship or a flying machine 
or anything else. To me it is merely a machine 
for making experiments in aerial navigation. 
In my next one, I shall make a number of 
changes which it is not worth while to make in 
this. It is slow work, but there is no doubt of 
the result. Propulsion and lifting are solved 
problems, and it is merely a matter of time." 

" How much time ?" 

"Well, if I had nothing else to occupy me, 
unlimited money, and plenty of space for ex- 
perimenting, I should expect to be up in the air 
within eighteen months. I am very busy, how- 
ever, have a very limited space here, and am 
proceeding as economically as possible. In my 
opinion, however, under the most unfavorable 
conditions, aerial navigation will be an accom- 
plished fact inside of ten years." 

This was a digression. We now came back 
to the most remarkable boiler that ever was 
seen. It was inclosed in a house eight feet long, 
five feet wide at the base, and about six feet 
high. The sides of the house were of thick 
cloth, woven from pure asbestos, and the frame 
and top of the thinnest iron. Within, viewed 
through a peephole, the entire floor was a mass 
of small flames from seven thousand six hun- 
dred gas burners. The boiler has about six 
hundred tubes which are eight feet long, and 
about one hundred which are four feet ten 
inches long. These tubes are about half an 
inch external diameter, and half a millimeter, 
or one-fiftieth of an inch, in thickness. They 
are curved and joined into a steam drum, ten 
inches in diameter and eight feet long, where 
the water and steam are separated, the water 
again passing through the boiler, and the steam 
passing to the engine. There are also some three 
or four hundred much smaller tubes, which are 
used for heating the water by the products of com- 
bustion before it enters the main boiler at all. In 
order to prevent the tubes from being injured by 
the great heat of the fire, a forced circulation of 
the water is employed. It is therefore possible to 
use a very small and thin tube and a very hot fire 
without any danger. A single spare boiler tube in the 
shop served to exhibit the peculiar lightness of the 
boiler, which is perhaps the most ingenious as well as 
the most important part of the machine. The tube, 
like the condensing tube before mentioned, was as 
light as so much paper. It was made of pure copper, 
any impurities, in view of the thinness of the tubes, 
causing them to become "hot short" and break. 
"With only a moderate fire," said Mr. Maxim, " I have 
been able to get a horse power out of four of these 
tubes; with a hotter fire I have got a horse power 
out of three of them. Their bursting pressure under 
steam is sixteen hundredandflftypoundstothesquare 
inch. The boiler itself has been fired to give a steam 
pressure of four hundred and ten pounds to the square 
inch, but I have never run the engine above three 
hundred pounds, thereby developing three hundred 
brake horse power, which is all that I need lor this 
weight, and which leaves a very wide margin of safety. 
To run the boiler the machine carries six hundred 
pounds of water, and two hundred pounds of seventy 
degree Baume naphtha. The consamption of naphtha 
is about one pound per horse power per hou.'," 

Last of all, in the way of general description, came 
the questions of propulsion and lifting power. To 



give all the details under this heading, into which the 
inventor entered, would alone make an article quite 
as long as this, if not a small volume. Concerning 
specific results, however, he said : 

" The lifting of an aeroplane by a screw or screws 
has been the subject of many series of experiments 
by myself and others. The number of pounds lifted 
by one pound of 'push' in the screw varies greatly 
with conditions. In my early experiments with a 
merry-go-round, or whirling table, I succeeded in lift- 
ing fourteen times the ' push ' of the screw, or four- 
teen pounds of weight for every pound of ' push ' for- 
ward. In this large machine, however, with a large 
number of wires and a good deal of framework, where 
the aeroplane is so large, where it is difficult to make 
it remain unifoi-m or rigid when there is a pressure 
on it, and where I have an engine, boiler, platform, 
men, tanks, wires and tubes to force through the air, 
I have not been able to lift more than six pounds for 
each pound of 'push.' This, however, is much more 
than is absolutely necessary. The engine is able to 
give, and has often given, a ' push ' of nineteen hun- 
dred and sixty pounds, which would mean a lifting 
power of nearly twelve thousand pounds. With a 
' push' of one thousand pounds from'the screws, using 
one hundred and twenty horse power, the lift, as 
shown by the dynagraphs, was over six thousand 
pounds. This left only a weight of one thousand 
pounds on the track, and this was not sufficient to 
keep us there. The speed along the track with this 
'push' was twenty-seven miles per hour." 

" When do you expect to take your first flight V" ., 
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" I have not set any time, and shall not. Haste in 
an enterprise of this kind is the worst possible policy. 
At every trial of a machine which is mechanically new 
in so many particulars, weak points develop and re- 
quire attention, while new improvements constantly 
suggest themselves. To-day it is a leaking valve, to- 
morrow something else. Rising into the air with a 
new machine, when all the experiments in the way of 
maneuvering, which can only take place in the air, are 
yet untried, would be unwise until everything which 
can be completely tested on the track has been so 
tested. The possibilities of accident must be as nearly 
as possible exhausted beforehand. More than this, I 
have not at Baldwyn's Park the necessary room and 
privileges. It may be that I shall not attempt to rise 
until I have more room, and I am now looking for a 
suitable location — something difficult to find in Eng- 
land. In fact,'' he added, with one of his ready New 
England comparisons, " I am like a boy with a pair of 
skates which he has never tried, and only a little piece 
of ice to try them on." 

Tho foregoing was the substance of the "few safe 
particulars" which Mr. Maxim was "willing to give. 
The improvements upon his first machine, which will 
appear in his second, and the eventualities and pos- 
sibilities of aerial navigation, were subjects upon which 
he was not inclined to talk very much. He confessed, 
however, that an air voyage of three or four thousand 
miles seemed to him eventually probable. " I don't 
want to speak of things before I am ready to do them. 
I don't imagine that flying machines will be used very 
soon to carry bricks from Haverstraw to New York, or 
coals from Newcastle. The first machines are certain 
to be used for military purposes, whatever their cost 



or whatever the expense of running them, and the 
nation which first employs them will have every other 
at its mercy. I shall be quite content with my results 
when I can go a distance of twenty miles and back. 
That will suffice for all present purposes." 



A Great Coal Vein in Tonqnin. 

The French are actively working a coal mine in 
Tonquin which promises to produce excellent coal 
in large quantities. The mine is situated about eight 
miles from Port Hongay, in the Bay d' Along, and a 
railway has been laid down for the whole of that dis- 
tance. The offices and huts of the miners are all situ- 
ated at Hongay, and the workpeople are conveyed to 
the mine every day by train. The mine itself is called 
Hatou. The length of the seam is given as 16 miles, 
and it is, according to the Times, nearly 200 feet thick. 
The supply is, therefore, practically inexhaustible. 
At present about 500 tons a day are extracted by the 
simple process of quarrying, the mass of coal having 
only a very thin layer of soil on the top. The miners 
are exclusively Annamites, of whom about 200 are em- 
ployed, but the higher officials are all Frenchmen, 
although the capital of the company, strange as it 
may seem, is chiefly held by English merchants at 
Hong Kong. 




A TWO SEATED TBICTCLE. 

The tricycle which we illustrate is built to accom- 
modate two riders sije by side. The ordinary tandem 
bicycie is open to the objection that the rider appears 
to be accompanied by a groom. In the present ma- 
chine, which is of French origin, each rider 
actuates a pair of pedals which are connected 
with the wheels as in bicycles, so that each of 
the rear wheels is driven independently. Each 
rider helps to steer with one hand, while the 
other rests oa a special support attached to 
the head of the tricycle. This tricycle is 5 
feet 10 inches long, 25 inches wide at the level 
of the axles of the rear wheels, and weighs 55 
pounds. 

The advantages claimed by M. Matifre, the 
inventor, and M. Laverne, the builder, of 177 
Rue des Boulets, Paris, are ease of manage- 
ment, especially as regards turning, speed and 
great stability, which is insured by the position 
of the riders. For our illustration we are in- 
debted to the Revue Universelle. 



Broivn-Seqnard. 

Dr. Charles Edouard Brown-86quard, the 
eminent physiologist and physician, died in 
Paris, April 2, of congestion of the brain. He 
was born at Port Louis, in the island of 
Mauritius, April 7, 1817. His father was a 
native of Philadelphia and his mother was 
born in France. Dr. Brown-S6quard began 
his study of medicine in America. In 1838 he 
removed to Paris, where he graduated as M.D. 
in 1840. His researches on the vital properties 
and functions of the spinal cord were of the 
utmost value. He was made professor of ex- 
perimental and comparative pathology in the 
Ecole de M^decine of Paris in 1869. At different 
times Dr. Brown-S6quard visited the United 
States, delivering lectures and practicing his 
profession. By a desire to investigate the con- 
tents of his own stomach, he was led to try 
experiments on himself, which at last brought on a 
most rare and peculiar affection known as merycism 
or rumination, which required him to masticate his 
food for a second time during the remainder of his life. 
The brilliancy of his discoveries obtained for him a 
world-wide reputation, so that scientists were greatly 
shocked when he formally announced in 1890 the dis- 
covery of a fortifying fluid, vthich immediately be- 
came famous under the title, "Elixir of Life." For 
this discovery Dr. Brown-86quard was pilloried in the 
eyes of the world as a charlatan. The subcutaneous 
injections of the secretions of certain glands of dogs 
and other animals proved efficacious in a number of 
cases, and this discovery was of equal value with those 
of his early life. It is perhaps unfortunate that the 
great physiologist should have discovered the " Elixir 
of Life" at the advanced age of seventy two, when he 
could not spend the requisite amount of time and en- 
ergy to perfect his discovery ; but it is very safe to say 
that half the stories relating to the new remedy are 
untrue, and that Dr. Brown-86quard never claimed 
half as much for it as his enemies, who took malicious 
delight in likening the aged doctor to Ponce de LeoH 
and others of the same class. 



Gas from Wood. 

A western genius has invented a machine for making 
gas for illuminating purposes out of wood, instead of 
coal. The machinery is very simple, consisting merely 
of a retort and purifying chamber, with a tank for 
holding the gas. He claims that the machine can be 
used for domestic purposes, and that b y attaching it 
to an ordinary cooking stove enough gas to last a day 
can be made by the fire necessary to do the cooking. 
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XEGEKTLT PATENTED INVENTIONS. 
Englneerlns. 

Traction Engine Driving &ear.— 

Thonas C. RobinsoD, Jr., Ipava, HI. Thie gear ib 
BtroDglymadeandBimple in arrangement, to facilitate 
roniung the engine with more power and leee speed over 
roagb roadB and ap hillB, and with increased Bpeed over 
Bmooth and easj roade. Combined with gaidewajB on 
the Bbell of the boiler, and ^ed driving and drivengeaiB, 
iB an ^jQBtable Bllde between the gears, on which are 
joarnaled a Bingle gear wheel and a doable gear wheel to 
be readily engaged with or dieengaged from the fixed 
gears. The cog wheelB are demgned to be bo propor- 
tioned as to give any desired fast and slow epeed. 

Turn Table. —Gabriel Rohrbach, Del 

Rio, Texas. In tarn tables for toruiug locomotires, this 
invention provides a simple lever attachment bj which 
one man may easily tarn the table and its load, the lever 
mechanism being easily locked in place when not in ase, 
and not being likely to get oat of order. Upon a revola- 
ble bed carrying a circalar track is moanted a bracket in 
which a vertical oscillating ehaft is tamed by a lever, a 
catch plate oscillating on the rul having vertical teeth to 
engage the rul, andthere being a crank connection be- 
tween the catch plate and theehaftand a lever mechan- 
ism for shifting the angle of the catch plate. 



niecfaaiiical. 

Drilling Machine.— Louis Reichert, 

Scranton, Fa. This machine has two aligned rotatable 
and sliding spindles carrying drills adapted to slide and 
rotate, while a series of independent spring leaves act on 
the oater ends of the spindles, the leaves being reinforced 
one by another to gradually increase the pressare on the 
drill. The machine is designed chiefly for boring eye- 
glasses, and provides for bat a slight pressure on the 
spindles at the beginning of the boring, to avoid chipping 
the glass, the pressure being afterward graduated as de- 
sired. 

Felly Planer.— William R. Dunn, 

Alton, Ind. In a saitable frame are slides adapted to 
move up and down, felly-sapportingbedsbeinghung on 
shafts in the upper and lower ends of the slides, each 
supporting bed having a segmental holder for supporting 
the felly to move it in contact with a revolable cutter 
head joumaled in stationary bearinge, friction rollers 
preeeing the fellies in place on the holders during the 
time the cutter heads are cutting. The planer is of sim- 
ple and durable constraction and designed to correctly 
and uniformly plane the inner and outer faces of the 
felly to the desired diameter. 

Crushing and Grinding Asphalt 

Rocs.— John H. Tabler, Rassellville, Ey. In this machine 
are volving feed dram is mounted over a heating chamber, 
the material fed into one end of the dram being heated 
as it passes through and is discharged into crashing and 
grinding rolls with different contact faces of different di. 
ameters, differentially spaced apart and joarnaled to ro- 
tate at different speeds, whereby the contlnoously fed 
material is sacceseively crashed into small particles. 
Steam and hot water are mixed with the material as it 
is being crashed to prevent clogging or adhering to 
the rolls. 



Rallvray Appliances, 

Nut Lock for Rails.— Jefferson D. 

Tynes, Fort Smith, Ark. This improvement comprises 
a base plate having apertared washer-like ends adapted 
to flt over the bolts, a spring metal key bar being fixedly 
held at its center on the base plate, with its opx>o8ite ends 
held for a free twist movement and projected beyond the 
face of the washer portions of the base plate. The de- 
vice is a doable lock nut, especially designed to lock nuts 
againflt the fish plates of r^ joints. 



nHscellaneons, 

Process of Manufacturing Gas.— 

GnstaiM. Westman, Hackettstown, N.J. A furnace of 
special constraction is provided by the inventor for car- 
rying into effect this process, which consists in passing a 
mixtore of gases through iron oxide in a reducing f ar- 
nace to prodace iron sponge, the mixtore consisting part- 
ly of new formed gases and partly of gases previously 
passed through the iron oxide and afterward heated and 
carbureted, then passing steam through the iron sponge 
to reconvert it into iron oxide and prodace hydrogen, and 
passing the latter through glowing coke to take up and 
combine with its carbon. 

Store Service Carrier.— James R 

Pollock, Mansfield, Ohio. Thisinvention provides a sim- 
ple, economical and easily operated apparatas, so ar- 
ranged as to conveniently brake me car on its retam to 
the stations, to avoid unnecessary noise. The apparatas 
has a grade track formed with inclines and supported 
upon depending hangers, and combined with the track 
and a propelling line for moving the car is a cylinder in 
which is fitted an air-tight plunger, there being connec- 
tions between the plunger and the propelling line where- 
by the plunger will retard or Taake the retom of the car, 
and, by the vacuum produced beneath it, aid in actaating 
the propelling line to drive the carnn^. 

Adjusting Device for Bicycles.— 

John H. Prince, Carroll, Montana. This device is to 
facilitate tightening the driving chain and to hold the 
spindle of the driven wheel always in parallel position, 
relative to the pedal or crank shaft, so as to cause the 
whee) to roB true. It consiBts of a frame having in jts 
forked ends racks meshing with gear wheels secured on 
a spiudle turning on bushings sliding in the forked ends 
of th^ frame, a screw screwing in the frame engagingone 
of the bushings, and there being nuts screwing on the 
ends of the spindle and a^iutting on flanges formed on the 

. Check Book.— Isaac B. Alter, Ross- 

ville, Kanaae. This invention consists of a casing having 
a pocket and a check tab adapted to be fastened to the 
Inside of the pocket, the arrangement being sach as to 
permit Of conveniently removing the checks and of re- 



placing thechecktab when used up without requiringan 
entirely new book. The check tab carrier is connected 
to the casing within the pocket, to slide in and out, and 
is formed of a plate having a slide and points or hooks 
for engageme nt with the tab. 

Fire Escape. —C. P. Elieson, New 

York City, and Francis A. Fellas, Qreytown, N. Y. Ac- 
cording to this improvement swinging ladders are adapt- 
ed to be dropped from various balconies to form a pas- 
sageway from the windows of a building to the ground, 
means being provided for automatically opening the bal- 
cony doors by the movement of the ladders, the doors 
and ladders being so geared that one acts as a counter- 
balance for the other. A whole vertical series of ladders 
may be quickly released and dropped together. A build- 
ing provided with this improvement will ordinarily ap- 
pear to have only the nsual balconies under the windows. 

Fire Escape or Lifter. — William 

Wellens, Oldham, England. This is a simple and inex- 
pensive apparatus by which weights or loads may be 
easily transferred from one floor to another, while also 
affording a fire escape, and a device for use as an ordi- 
nary ladder, to facilitate the painting and repair of bnild- 
ingB. As a Are escape, it has upper and lower shafts 
joarnaled in brackets to support drmns carzylDg an end- 
less belt ladder in front of a building opposite the win- 
dows, the ladder moving, under control of a brake, to 
convey to the ground persons stepping on it. When used 
to support workmen the ladder is locked infixed position, 
and one form of the apparatus provides for its use on a 
portable frame adapted for lifting. 

Awning. — Catherine Leclercq, Lima, 

Fern. This awning is constracted on the principle of 
Venetian blinds, and is adapted to be folded in a box 
fastened over the door or window on which the awning 
is to be applied. The invention consists of a head 
moanted to tarn and connected by tapes with the slats, 
supporting rods connecting with either side of the outer- 
most slat so as to hold the slats In a ventilating, shelter- 
ing position, or in a closed position during rainy 
weather. 

Metallic Shelf.— Charles W. Mar- 

quardt, Detroit, Mich. This shelf consists of tubular 
brackets engaged by tubular braces, connecting plates 
secured to the brackets and braces, and a shelf plate 
secured to the brackets and resting on the braces, the en- 
tire device being cheaply manufactured and conveniently 
assembled, and designed to be very ornamental In ap- 
pearance, for use as a metallic mantel, bracket shelf, 
table top, etc. 

Packing Case. —David F. GriflBths, 

New York Cit^. After the parts of this case have been 
nailed or screwed togetherthey cannot be separated with- 
out showing that the parts have been tampered with, 
but the naSlB or screws are entirely concealed by parts 
which act as braces or ties. The case has a continuous 
dovetail or under-cut groove surrounding It at each end, 
through which the nails orBcrewBaredriven,and through 
which a tie or strap Is afterward passed and its ends 
sealed. When the straps have been carefully removed 
in opening the case, the caee may be again , need tor 
packing. 

Hanging or Swinging Chair.— Sam- 
uel F. Forington, Brunswick, Me. This chair has forked 
lower extremities removably connected with a platform 
support, and the arms are removably connected with 
swinging supports and with the back of the chair, the 
arms having a pivotally connected link at one end and an 
angle Iron at the opposite end, the link and angle Iron 
having slots receiving studs on the swlngingsupports and 
on the chair body. These chairs may be quickly aud 
easily connected with their supports, and disconnected, 
to be folded compactly for shipment. 

Fastening Slip Covers on Furni- 

TUKB.— Henry Seher, New York City. This inventor 
provides a device whereby the covers may be firmly and 
smoothly held on the fumitare, especially on the seat, 
preventing an untidy appearance. The improvement 
consists of spring fasteners held on [a rod, the fastening 
devices being located along the ^ge of the seat, back, 
or other part, and where the cushions of two sach parts 
meet the spring fasteners are adapted to be forced, with 
the slip cover, into the crease between the cushions. 

Combination Folding Bed.— Edward 

E. Murphy, Madison, Wis. The legs of this bed are 
automatically unfolded when the bed is lowered and 
locked when the bed is down. The caeingis finished off 
in the style of a waidrobe, with cabinets on each side of 
the casing, one intended for bedroom articles and the 
other fitted up as a writing desk or secretary. Means are 
provided for t^htenlng the mattress spring and for hold- 
ing the bed clothes when the bed is folded up. The In- 
vention affords a cheap, simple, and safe folding bed, 
with few operating parts, and one In which the balancing 
weights are dispensed, with. 

Umbrella Cane.— Rufus Waples, Jr., 

New York City. This is an improvement on a former 
patented invention of the same inventor, providing for 
J bracing the Inner ends of each of the ribs against the op- 
posite rib or ribs by a pivotal attachment which will 
permit of freely closing and opening. A metal strap 
plate, ring or flange, may also be durably attached to 
theendsof the ribs to greatly increase the strength with- 
out adding sensibly to the bulk, making possible also 
much more rapid manufacture. When the cane is used 
as a walking stick its canopy is entirely concealed. 

Hair CtJRLER.— Sylvester K Mathews, 

Albany, N.Y. This is a device designed to be manipu- 
lated with one hand, and cause the hair into which it is 
introduced to curl or wrap around it as the curling sec- 
tion is manipulated, the hair so encircling the curling 
section that the section may be withdrawn from the 
hair and the latter will remain In curL The curling sec- 
tion consists of a cage in which are longitudinal parallel 
spaced rods. 



HEW BOOKS AND PUBLICATIONS. 

Modern American Pistols and Re- 
volvers. By A. C. Gould. (" Ralph 
Greenwood.") Boston: Bradlee Whid- 
den. 1894. Pp. iv, 222. Illustrated. 
Price $1.50. 

This most interesting book treats of modem pistols of 
the single shot tn>Ct nuchas the Stevens rifle, the Bem- 
ington, Derringer and others, Intoeeting either histori- 
cally or practically, of revolvers of the most modem type, 
of toigetand pocket revolvers, and gives not only their 
points of construction, but treats in considerable detail of 
relative accoracy of different weapons. In addition to 
illustrations of thefsame and of .targets produced by them, 
numerous portraits of celebrated marksmen, many of 
them in shooting attitude, are Interspersed through the 
volume. 

Elementary Lessons in Steam Ma- 

CHINERT and THE MARINE StBAM 

Engine. By Staff Engineer J. 
Langmaid and Eugiueer H. 6ais- 
ford. London and New York : Mac- 
millan & Co. 1893. Pp. xv, 267. 
Price $2. 

This work is prepared for naval cadets on the English 
ship Britannia, and the syllabos of subjects dealt with is 
based on the plan of the London University. The work 
is very attractive and general in the treatment of its sub- 
ject, and is really a work rather for reading Chan for hard 
study. Quite a strikingfeature is found in one of the 
cuts. Fig. 84, which represents the section of a steam cyl- 
inder and D valve, the valve and piston both being mov- 
able, so as to make the cut In some sense a working 
model. 

Dynamo and Motor Building for 
Amateurs, with Working Draw- 
ings. By C. D. Parkhurst. New 
York : The W. J. Johnston Company, 
Ltd. 1893. Pp. vi, 163. Price $1. 

Lieut. Farkhurstbaaa name familiar toour readers from 
his articles on electrical apparatus which have been pub- 
lished in our SuTFZiBicBNT. This book will, we doubt 
not, be welcomed by many constmcting amateors, who 
are interested in motors and dynamos. 



Note.— Copies of any of the above patents will be 
furnished by Mann & Co., for 26 cents each. Please 
send name of the patentee, tit)@ of Ipv^u^on, and date 
of this paper. 
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" U. S."metal polish. Indianapolis. Samplesfree. 

For best hoisting engine. J. S. Mnndy, Newark, N.J. 

Best Handle Mach'y. Trevor Mfg. Co., Lockport, N.7. 

Microbe Killer Water niter, McConnell Filter Co., 
Buffalo, N. Y. 

Pipe frame truck baskets, steel and wooden trucks, 
etc. ]j. M. Moore, Rochester, N. Y. See paxe 157. 

Bookbinding.— All classes of work. Magazines a 
specialty. HaVldon & Co., 139 Center St., New York. 

Nlcbel-tn-slot machines perfected and manufactured 
Electrical supplies, Waite Mfg. Co., Bridgeport, Conn. 

Steam Hammers, Improved Hydraulic Jacks.and Tube 
Bxpanders. B. Dudgeon. 24 Columbia St., New York. 

Screw machines, milling mactiines, and drill presses. 
The Garvlu Mach. Co., Laiirht and Canal Sts., New York. 

Centrifugal Pumps. Capacity, 100 to 40.000 gals, per 
minute. Allsizesin stock. IrvinVan Wle, Syracuse. N.l. 

65 ft steam yacht, 93.850; also 35 ft. launch. 1650. W. 
G. Nonrse, assignee f orChas. P. Willard & Co., Chicaao. 
. Guild & Garrison, Brooklyn, N. r., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps, 
acid blowers, filter press pumps, etc. 

Extensive stock of small engines and boilers (station- 
ary and marine). Mustbeaold. W G. Nourse, assignee 
for Chas. P. Willard & Co., Chicago. IlL 

The "Olin" Gas and Gasoline Kngines, from 1 to 10 
horse power, for all power purposes. The Gin Gas En- 
gine Co., 222 Chicago Street. Buffalo, N. Y. 

The best book for electricians and beginners in elec- 
tricity Is "Experimental Science," by Geo. M. Hopkins. 
By mall. 94 ; Mnnn A Co., publishers, 361 Broadway, N. Y. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills. Shears, etc., address 
.S. & G. F. Simpson, 26 to36 Rodney St., Brooklyn. N. Y. 

Patent Electric Vise. What isclaimed.is time saving. 
No turning of handle to bring jaws to the work, simply 
one sliding movement. Capital Mach. Tool Co., Auburn, 
N.Y. 

Competent persons who desire agencies for a new 
popular book, of ready sale, witb handsome profit, may 
apply to Mnnn & Co., Scientific American oflSce. 361 
Broadway. New York. 

Wanted, Bridge Salesmen— one for each State in the 
Union, competent to make sales of bridges and super- 
intend erection when necessary. Address, stating age, 
experience, salary expected, etc., L. B. 1107, Chicago, IH. 

^~Send for new and complete catalogue of Scientific 
and otber Books for sale by Munn & Co.. 361 Broadway. 
New York. Free on apolination. 




HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. Ttds is for our 
information and not for publication. 

Rererenees to former articles or answers should 
give date of paper and iiaj^e or number of question. 

InqlilrieB not anBwi^rGd m reasonable time should 
ne repeated ; correspondents will bear In mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his torn. 

Buyers wishing to porchase any article not advertised 
in our colomns will be furnished with addressee of 
houses manufacturing or carryinf^ the same. 

Special YVritten Infurtnatloii on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplcmentii referred 
to may be had at the office. I'ncc 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked or labeled. 



(5939) J. M. tt asks : 1 How are car- 
bon plates made ? A. Seequery5942. 2. Please tell me 
how many gravity cells It will take to charge a storage 
cell about tbe size of a two quart jar, and how long will 
it take ? A. Allow three gravity cells, and one or two days. 

(5940) H. A. M. writes : 1 We have a 
maple sugar camp and use three old-fashioned pans, 36 
incheswide and IS feet long. Would they evaporate 
more by having them partly covered ? A. The pans 
should not be covered, but will evaporate faster by con- 
tinual stirring with a rake. A hayrake makesa good 
stirring implement. 2. Can I put under one of them a 
coil of 1J4 inch gas pipe to heatthe sap before it reaches 
the pans ? How many feet of pipe would be required to 
heat 1,500 gallons In about 15 hours, sap to be taken &om 
a tank by the side of 'the pan ? (Good dry wood used.) 
A. We donotrecommend the coil underthepan. It in- 
terferes with the proper management of the heat of the 
pan and is not easily cleaned. A supplementary pan 
placed at the rear, a little higher, so as to draw Into the 
sugar pan, is preferred. It can be heated by extending 
the flue and chimney. 3. Whatis the beet way to cleanse 
maple simp ? A. The white of eggs frothed by beating 
with a little of sirup, stirring thoroughly In the sugar 
pan, and skimming off the scum is the usual process for 
clarifying maple sugar. Milk is also Qse4. Much stir- 
ring whitens the sugar while granulating. 4. The Odd 
Fellows here have a two-story hall, and they cannot rent 
the ground floor on account of the plainness with which 
they can hear below what is going on upstairs. Can It be 
deadened in any way ? The building is a two-story 
frame, sealed with inch lumber, and the upper floor is 
double, with a S inch strip between them. A. A thick 
paper felting, or strawboard, laid on the floor and 
another floor laid on the strawboard, or below ceiling, 
with a thin second ceiling, with strawboard or felt 
between; or, what would be better, f nroff the ceiling, and 

, lath and plaster ; this will deaden the sound &om above. 

(5941) C. N., Vienna, Austria, aeke : 1. 

What should be the proper size and pitch of a propeller 
wheel for a steam yacht to attain greatest speed possible, 
fltted with a compound engine of 60 indicated horee 
power, making 300 revolutions per minute ? A. The size 
of propeller suitable for your engine and its proposed 
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speed ehonld be about 6 feet, more or leaa, to enitthe 
model and anoweddranghtoftheveeseL The pitch should 
also vary with the lines of the boat, longer lot a sharp, 
flne-Uned boat tlian for a boat of burden or a tugboat. 
A pitch of 1y% to 1)^ times the diameter is about the 
range for diSerentmodels and oses of steam vessels. For 
the speed of engine as seated, probably a pitch of 8 feet 
for a 6 foot wheel iu a boat built for speed can be recom- 
mended. See an ezcellentworkbyKnnbardt on " Steam 
Yachts and Lannches," $3 by maU. 2. Please give sim- 
plest method of determining and findingthe pitch of a pro- 
peller wheel. A. Thereisno slmplemethodof determin- 
ing the size or pitch of a screw propeller. The resistance 
of the vessel, depth of draught, required epeed, and 
power are all factors for size and pitch of screw propel- 
lers. 3. Where can I get the patent Bartlett wheel in 
Amedca 1 A. We do not find that the Bartlett wheel is 
made nnder that name by makers of propeller wheels in 
this vicinity. 

(5942) E. P. says : Will you kindly teU 
me how the carbon for arc lights is made and what Is 
the material nsed r A. Clean pieces of coke are selected, 
p Iverized, and passed through aflnesieve. It is then 
thoroughly mixed with from one^ixth to one-eighth its 
b Ik of wheat flour, both being in a dry state. The mix- 
tore is moistened with water containing a small percent- 
age of molasses. It should be allowed to stand for two 
or three hours in a closed vessel to prevent the evapora- 
tion of the water. At the end of this time the mixture 
may be pressed intomouldsof any demied form, then re- 
moved from the moulds and dried, slowly at first, after- 
ward rapidly, in an ordinary oven at a high temperatore. 
When the rods or plates thus formed are thoroughly 
dried they are packed in an iron box, or, if they are 
small, in a cracible and completely surrounded by coke 
dust. The box or crucible must be closed by a non-com- 
b stible cover. Then place' in a fire and heat to a red 
heatfor an hour orso, then allow thebox to cool, remove 
the carbons, then boil for half hour in thin simp or mo- 
lasses water, then bake in an ordinary oven and re- 
carbonize as already described. — From " Experimental 
Science." This same applies to battery plates. 

(5943) J. T. T. asks : 1 For formula for 
makingsealingcomponndsDitablefor dry batteries. A. 
Use resin 4 parts, gatta parcha 1 part, melted together 
with a little boiled oil. 2. For foil directions for amal- 
gamating zinc cup, such as used in dry batteries. A. Do 
not amalgamate it, as amalgamation renders zinc very 
brittle. If you must do so, wash the inner surface with 
a slightly acid solution of mercury nitrate. 3, In attempt- 
ing to amalgamate a cup of zinc, sed dilutesulphnric acid 
(add 1 part to 10 parte water) for cleanmg zinc and then 
applied few drops mercury on inside cup, rubbing it over 
surface by means of brash, but bottoms of cans would 
unsolder and drop out. On examiiBtion of zinc fonnd it 
likerotten, being easily pulled in pieces. What caused 
this ? A. You used too muchmercury, but itwill always 
make zinc brittle. 4. Whatamount of No. 32 cotton-cov- 
ered magnet wire is necessary for making an electro- 
magnet, having core % by 2 inches, using Norway iron r 
A. Wind it to a total diameter of ^ inch. 

(5944) H. M. writes : In mounting con- 
densers for magic lanterns, how dose should they be 
placed together? A. Placethem, if double, with convex 
sides inward and generally not more than a quarter of 
an inch apart. If there are three, you may determine the 
proper setting by triaL 

(5945) J. C. M. asks for the best method 
oftemperingthesteelfor the magnets used in the Bell 
telephone. A. Heat toa cherry red the ends only of the 
steel bars, plunge them in water to tiarden them, and 
draw the temper to a dark straw color or bronze border- 
ing on purple. 

(5946) R. F. W. asks : 1. In making 

dynamo described in SripFiJiinraT , No. 600, will not 
brass do just as well as bronze for the yokes ? A. Brass 
will answer the purpose, but not as well as bronze. 2. 
Copper as well for the commutator as bronze ? A. Yes, 
provided it is hard rolled. 3. If you have any paper 
giving full working drawings and complete description of 
the construction of a folding canvas canoe, will you please 
give the number ? If you tiave no paper on a folding 
canoe, can you give me one on an ordinary canvas canoe? 
A. For an answer to this query we refer to Sttpflbkent, 
No. 181, whichcontains a full description of a folding 
canvas canoe. 

(5947) Gt. W. asks : 1 Can I obtain a 
sufficient spark to ignite the gaseous mixtnie in an oil 
enghiebywindingcopper wire around a soft iron core? 
A. Yes. 2. If so, what size core and length of wire will 
be required ? A. On a bnndleof No. 18 soft iron wires 
9^ of an inch in diameter and 8 inches long, wind No. 
30 wire to the depthof 1^ inches. 

(5948) S. L. P. asks how dents are 
taken out of comets and other brass homs. A. If the 
dents ate inaccessible, so that tools cannot be applied to 
them on the inside of the horn, yon can take them out 
after a fashion by oldeiing to the deepest part of the 
dent a wire and drawing the metal out, afterward un- 
soldering the wire and cleaning the surface of the brass. 
If the part of the horn containing the dents is of uniform 
diameter, you can draw through the horn a spherical me- 
tallic button that will flt the tube. If you desire a perfect 
job, it win be better for you to send the horn to an in- 
Btrament maker, 

(5949) J. asks whether fish oil is injuri- 
ous to mbber goods. Also what effect it would have 
when applied to rubber hose ? A. Fish oil has a da- 
teriorating effect on mbber. It tends to soften hose. 

(5950) F. H. W. asks for a formula for a 
quick dry plate hardener, or something he can put on the 
plate that will dry rapidly by heat (without causing the 
film to ran), in order to get a print shortly after develop- 
ment. A. The following is said to be a good gelatine 
hardener : The n^ative, after fixing and washing in the 
usual manner, is keated with a hardening solution com- 
posed of chloride of aluminum 5 to 12 grains, water 1 
ounce. The strongerthe aluminum solution, the greater 
the amonnt of heat the negative can stand without soft- 
ening. TheplateisimmeiBedinthesolution,anda]lowed 
to rem^n therein for a short lime, and after immersion 
can be dried in sunlight or by artificial heat without dan- 
ger of deteilontion. 



(5951) W. C. S. writes : 1 In the SCIEN- 
TiFio AxzBicAH f Or February 34, 18M, is given a dis- 
scrjptlonof a magneto call {bell for telephones. Could I 
make a cheaper call ? A magneto bell is rather ezpen- 
sive. A. On page 163, anient volume of Scixhtd^o 
Akbbicah, underthehead of " Telephone Experiments," 
you will find a description of a simple telephone call, which 
is effective for q let places. 2. Will you give me a receipt 
for a stove polish ? A. Mix S parts, by weight, of black 
lead (plumbago), S parte of boneblack,lOparte of iron sul- 
ptiate. Mix thoroughly and make into a paste with 
water. 

(5952) Nick wants to make a sign hav- 
ing the letters smooth and clear, the balance of ground to 
be chipped or torn off and leftrou^. No particular pat- 
tern. A. Clean the glass thoro ghly, then apply a solu- 
tion of good glue or of gelatine to the portions to be 
chipped. On drying, the glue or gelatine will contract 
aud chip the glass, 

(5953) T. M. C. A. says : Would you 
kindly inform me, through youranswer department of 
SousNTurio AicBBicAH, how to lesUver a mirror ? A. 
See page 183 of the issae of the SoibntificAxbbicah 
for March 34, IBM. 

(5954) J. R. S. asks : t What is the re- 
ceipt for making lanndry starch and mode of using same 
so as to produce a gloss when applied with a hand iron, 
snch as used in families doing their own washing and 
ironing? A. Oneonnceeachofg m arable andborax are 
dissolved in 10 ounces of water; 1 onnce each of white 
wax and spermaceti are melted, and while liq id are rub- 
bed with the solution of bonx and 10 drops oil of cloves 
to make emulsion, miziug them thoroughly. A teaspoon- 
fol of this mixtore m a pint of starch gives a fine polish. 
It may also be applied after starching by robbing over 
the starch with a cloth and then polishing with the iron. 
The starch mentioned above is the ordinary dry staroh 
made into a paste with hot water. 2. What is a formula 
for making black ink? A. Black Ink. — Oallnuts, 
coarsely powdered, 75 parte; sulphate of iron, 43}i parte ; 
over this pour 2,000 parts of cold water. Digest from 
twenty-four to forty-eight hours. Sttaln through a cloth 
and add 34 parte gum arable. 

(5955) C. W. H. writes : I am going to 
lay 1,600 feet of piping to cany water from a pond to a 
welL The fall is about lOf eetin the 1,800, with about a 
6 foot head, one turn at right angles. What I want to 
know is this ■ Which would convey themoetwaterunder 
above conditions— one pipe 4 inches in diameter the en- 
tire distance or begin with a 6 inch pipe 600 feet, then 4 
inchpipe 600feet,andthen3inch pipe the remainderof 
the distance ? Also, about how much water would flow 
through each of the above systems in M hours ? A. 
With a continuous 1 inch pipe you will have a flow of 
144,000 gallons per day of 34 hoars. With sections of 6 
inch, 4 inch, and 3 inch pipe in equal parte, you will have 
a flow of 129,000 gallons per day. If 1,200 feet of 4 inch, 
with 600 feet of 6 inch pipe at the pond end, you will have 
a flow of 180,000 gallons per day. 

(5956) P. W. C. says: Wljat is the 
formulafor the combined toning and ftzing solutipnfor 
soUo pbotographic prints, a solution which does not need 
mixing for use, but is always ready ? A. 

No. 1. 

Sodium hyposnlphite 10 ounces. 

Alum potash 2}^ ounces. 

Potassium sulphate 1 ounce. 

Sodium sulphate S ounces. 

Water (distilled) 80 fluidonnces. 

Dissolve the hypo, and the atom in the water; then add 
the sodium and potassium sulphate; allow it to stand for 
two or three hours. 

No. 2. 

Gold chloride IB grains. 

Lead acetate BgrainB. 

Water (distilled) 8 ounces. 

JQx in the proportion of 8 onnces of No. 1 to 1 onnce of 
No. 2. The mixtnie is stable and the bath is always 
ready for use. 

(5957) P. O. M. writes : I have a piece 
of common window glass; by breathing on one side of 
same the outline of a person Is produced as though it was 
drawn ou with milk; but it evaporates with the dampness 
leaving the glass, and it is not visible again unless the 
glass is again moistened with the breath. A. The glass 
to which you refer has been slightly etched with hydro- 
fluoric acid. The etching does not show when the glass 
is perf ecUy dry, but moisture develops the image, which 
dieappeaiB as soon as the glass becomes dry. 



TO INYENTOBS. 

An experience of forty-tour years, and the preparation 
of more than one tmndred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of thepatent laws of the IJnlted States and all 
foreign countries maybehadon application, and persons 
contemplating the securing of patents, either at home or 
abroad, are inv ted to write to this office for prices 
which are low. In accordance with the times and oar ex- 
tensive facilities for conducting the business. Address 
MCNN Sl CO., office Scientific Ahsbican, 361 Broad- 
way, New York. 



INDEX OF INVENTIONS 

For ivliicli Iietters Patent ot lb* 
ITnlled State* were Granted 
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AND EACH BEARING THAT DATE. 

[See note at end of list about oopies of thaae patents.! 

Accordion, J. Oalleazzi fil7.6<8 

Add, pnrlf ylog tannic, B. Keinns Iil7,e36 

Air compressor, hydraulic Schuti & Henderson.. 617,108 
Air, ens, etc., receptacle or tank for the storage 

of coroprefiaed, W. Timmls 617,777 

A ] &nn , See BnrEJar alarm. 

AmagiBmator, K. L, Baber 617.767 

Automatic swttcbjW. H. Sonthworth 617,016 

Bagaase furnace, W. W. Sntclills 617.497 

Band cutter and feeder, Lamm & Slcard 617.761 

Banjo or violin tall piece, ILH. Small 917,493 

Batteries, manufacturing active material for sec- 
ondary electric, W. A. Boeee 617,427 

Bed rest, J. B. PInmmer 6174B 



Bed Nirlni^B, dpvloa for tigfatenins woven wire, 

E.1I. Easting 617,818 

Bedstead, ft. B. Prootor 617,482 

Berth, ship's, B. Lawson 617,463 

Blcycfe,T. a Hyde C17,(»T 

Bicycleframe.ff.F. Washburn 617,5(11 

Bicycle saddle. H. Beixfels 617,425 617;S3H 

Bicycles, variable driving gear, S. G msenhart... 617,73D 

Bin or account holder, J. F. Bidder. ei7.a90 

Billiard table, A Woebs 617,713 

Binder for leaves, G.H.Win6low. 1617,635 

Bit for outtine rosettes, 'E. GoUlns G1T,691 

Boat. See Life boat. 
Boiler. See Steam boiler. 

Boiler, H. W. Reynolds fil7,S2fi 

Boiler deanlnecomponiid, P. Beitier 51T.SE! 

Boiler flpnt. w, 8. ShLpe 617,692 

Bolt. Sine Door bolt. 

Bottle, Friedman & Keller 617,800 

Box. Bee Match box. 

Brake. See Car brake. Elevator brake. Vacuum 

Bridge, draw, M. O. Scbinke 617.909 

Broom com sizing machine, O. F. McCombs 617,761 

Buckle, G. B. Adams 617,421 

Buckle, selt-olamping and looking trace, F. D. 

dark 617,435 

Runj;. CKzpansible, Ii. Wagner 617,781 

linrR^ar alarm, electric, S^me&Morden 617,460 

Burglar alarm spring, M.T. Gordon 517,547 

Bustle, E. Case 617,434 

Button attaching machine, F. A. Ryno 617,486 

Button fastening machine, J. C. F. Dick 617,604 

Button setting apparatus. W. B. Merritt 617,763 

Button setting machine, I. G. Piatt 617,622 

Camera, H. easier 617,539 

Can discharge attachment, oil, W. Mathews 617,618 

Can key, self-opening, B.Norton 617,667 

Cans, key for opening metal, A. Eletnfeldt 617,523 

Cans, manufacture of metallic preserving, A. W. 

Living ton 617,680 

Cane carriers, apparatus for charging sugar, a 

Carr 817,730 

Canejulce^efecatlng, J. Koeblg 617320 

Car brake. B.B. Gary 617,601 

Car coupling, B. Dinsmore 617,448 

CarcoupUng, B. J. Lahan., 617.763 

Car coupling, L. H. Segresi 617,666 

CarwrapllnH, C.H. Taylor 617,670 

Car couullHic, B.M. WUtlook .517,604 to 517,606 

Car fender, C. P. Anderson 617,638 

Car fender and antomatlc br ke, W. L. Fitzhugh . 617.798 

car, railway. O. O. Cates, Jr 517,517 

Car safety auard, frelRtat, M. K^iznlinmLinii 617,519 

Ca,T, vontUatod IruighL, W.T. Cottier 617,794 

', Cards, pictures, etc support for, Dalshelmer & 

I Greenleaf 617,«4 

Carriage, baby, M. li. Barr 617,6!)8 

Cartrtdcre, practloei G. D. R.AlUn 617,719 

Case or cabinet, J. F. Obmer 617,477 

Cask pitching apparatus, C. Bernreuther 617,616 

Celling or wainscoting board, J. A. Hensel 617,621 

Cell case blanks, machine for cutting out, F. D. 

Maltby 617,661 

Cereals, preparing. W. Onderdonk 617,479 

Chair. See Folding chair. 

Chalking apparatus, line, C. B. Anderson 617,720 

Chimney top and ventilator, J. T. Fmch 617,797 

Chopper. See Cotton chopper. 

Chum,0.a Byier 517,431 

Chum, J. H.H. Duncan 517,817 

Circuit maker, J. Weaver 617,502 

Clamp . See Railway rail clamp. 

Clay articles, glaze for, B. Frey 617,609 

Clock, J. Smith 615694 

Clock synchronizer, electric, H. 8. Prentiss 617,480 

Cloth, paper, etc., machine for cutting, folding, 

and prune, F. Meisel 617,653 

Clothes wringer, C. Wheeler, Jr 617,785 

Clutch, pneumatic. J. F. Byera 617,679 

Coal elevators, self-dumping mechanism for, A. 

Walker 617.782 

Cock, gauge. O. Binder 617,426 

Cock, frato pipe stop, J. O'Leary 617,70!' 

CoffeemiU. O. Lelnbrock 517,614 

Compass, l>eam, W. B. Hunter 517,696 

Continuous kiln, P. L. Toungren 517,637 

Cooking food over lamp chimneys, utensil for, A. 

N. Ayres 617,561 

Cooler. See Wine cooler. 

Cot and wardrobe, combined, 8. C. Hopkins 617,468 

Cotton <*opper, W. H.J. Goodwin 617,670 

Coupling. See Car coupling. Shaft coupling. 

Coverforfryingpans, etc., M. B. Radlck. 617,708 

Crate, berry, P. A. Wimbroweto! 517,718 

Cremation furnace, S. W. Blxon 517416 

Crusher. Bee Bock crusher. 

Ottlinury vt'saul, M. 8. Tracy S17,e73 

rnrtatn (liture,C.B Goodrteh 617.463 

Curtain Htri;ti;hi;r, P. M. Haripence 617,694 

Cutter. See Band cutter. Stalk cutter. 

Desk, adjustable, M. A. Wertheimer 617,633 

Digger. See Potato digger. 

Ditching machine, L. A. Stanford 617,774 

Doorbolt, A. Angus 617,612 

Doubling webs or fiibrlc longitudinally, machine 

for, S. G.Goss. 617,693 

Drawing frame, electric stop motion, B.Tweedale 

eto! 617,778 

Dresses for protecting t>ands of flowers, attach- 
ment for ladles'. fTm. Fletcher. 617,668 

Drier. See Letter drier. 

Drying kiln, A. & P. Kimball 617,700 

Dye, blue, Nastvogel & Reinxmber 517,473 

Dyeing by the aid of paramldodiphenyl min, A. 

Wt'lnbLTB 617,""" 

Dynamonintor, J. A. Cross 61 7^ 

tSag prGHervlngapparatUB.E. FT. Layman 617,463 

Elecirlc lights, system far controlling. W. F. 

Brsdner iWJSii 

Bleotrie motor, W.J. Still 517.668,617,669 

Electric motor governor, J. F. Winter 517,714 

Electric switch, a.Mackie 517,582 

Blectric switch, C. F. Speed «tol 617,773 

Electrical switch, B. Ruebel 617.664 

Elevator, W. H. ktckabach 517,768 

Elevator and dump S. E. Kurtz 917,702 

Elevator lirake.self-actlng.Q. W. LndovicI 517;756 

Elevator gate, C. Stocker, Jr 617,496 

EllipBOgraph, G. M. King 617,522 

t]iui.inni for coating sheet metal, etc., J. Henne- 

man 617,454 

Enameling paper or other fabrics, W. H. H. 

Childs 617,732 

Endgate, wagon, E.K. Raves 617,649 

Engine. See Qas engine. Rotary steam en ine. 

Engraving machine, H. A. Chase 517,680 

Evaparating pan, S. A. Pocbe 517,765 

Excavating or dredglQE machine, J. B. A. Braun.. 617,728 

Kye^laHRHS, Bugbue & Tlpno « 517,430 

Fan. revolving, I. D. Botkt 517,428 

Peedwater pipe heater, J. C. Shaw 617,771 

Fence, .1. ffi, lihillipB 517,669 

Fence, bartHMl wlro, L. Herweyer 517,548 

Fence, wire, Bennett & Chapman 617,423 

Fenilet. Bee Car fender. 

Fertilizers. B. Schenck 617,486 

Fertilizer, phoBiJiatln, If. B. Powter 517,661 

Fertilizers, making. Ji. n. Powter 617.662 

Fiter. C.H. Bciulti, Jr 617,488 

Filtering or puriflcation of liquids, L. Wagner 

eto! 617,499 

Fire extinguisher. Tan Kalker & Bolt 617,780 

Fir arms, detachable stock for hand, I. H. Reed . 617,656 

Pish, Uve box for shell. T. Mann 617,662 

Flanger.T. W. Macfarlane 617,704 

Flue.sa ety, C. B. Martm 617,471 

t'lnld discharging apparatus, W. T. Messinger — 617,560 

I Flushing apparstns, U. D. Ackley 617,718 

I Koldlnj cbalr, S. G. McCuUough Sl/.aie 

.Fork, W.L. ikffer ._ 617,461 

Pork cutter attachment. P. P. & J. Duatrud 617,796 

I Fruit cutting and pitting machine, J. F. Behm.... 817,588 

I Fruit gatherer, J. K. Wo dward 617,786 

Furnace. See Bagasse furnace. Cremation fur- 
nace. Smoke consuming furnace. 

Furnace, B. B.Coxe 617,644, 617,645 

Furnace, F.H. Richards 617,62? 

Furnace, fine fuel, C. Weuener 617,632 

Gauge. See Tjlq Lj Id gauge. Water gauge. 

Game apparatus, w. G- RumH 617,600 

Game apparatus, C C. Clmmnn &n,436 

Garment and gusset therefor, bifurcated, S. B. & 

F. F. Lewfi 617,679 

Garment supporter, W. Ogden 517,658 

Garter adjuster and fastener, W. L. Braddoek. . . . 617,678 

Gas engine, Labatallle & Graff 517321 

Oas from crude oil, making fuel, C. F. A. Convert. 617,681 
Gate. Bee Elevator gate. End gate. Railway 

croesinggate. 

Oaiette holder, B. Adam 617,420 

Generator. See Steam and gas generator. 
Glass, apparatus for manufacturing plate, B. P. 

King 617,460 

Glass melting tank oven, F. Wrede 617,676 

Grader and amalgamator, J. A. Armbruster 617,721 

Grading railways, etc., machine for, C. W. Arch. . 617,569 

Grain meter, rotating, J. M. Finch 517,608 

Grain meter, rotatliUE, B. K Hayes 617,650 

Grate, antomatlc water clronlatlng Are, Ferris & 

Wbeeler ~.. 617.567 

Grhiding machine, D H. Church 617.643 

Grooving machine, H. W. Morgan 617,706 

6un,cane,B.F. Cook 617438 

Gnn carrlageB, anchor for field, *^^oble & Bmnk- 

ston 617,476 

Onn alsht. C. Beohls ,.aifiU 



Oymnaetic appliance for school desks, T. Besslng 617,788 

Hammijct, T. B. Thomas 617,567 

Hanger. &ee Shade hanger. 

Harp, W. W. Batchelder, Jr 617,723 

Harrow disks, machine for sharpening, J. L. 

Shaw 617,810 

Harrow, Bprlug tooth, M. J. Tmld ilySfi 

Harvester, W. McCioakev 617,664, 617;66S 

Harvester, cotton, L. R. Turner 617,68« 

rrarvester finger, cotton, A. Levedahl _ 517,678 

Hasp l[K!t, J. A.Dixon 617,685 

Bat lormlng mould, J. Jtanshall 617,470 

Heater. See Kecdwater pipe heater. Water 

heater. 
Heating and ventilating rooms, device for, C. 

Mills 617,769 

Heating systems, heater for hot water, F. B. 

Dack 617,683 

HOoks for stretching curtains, m chine for mak- 
ing, F. Steinmann 617,776 

Horserake^. 8. Sharp .817,490,617,491 

Hose reel, W. N. Casson. 617,IS1 

Hosiery, SdlB&Wood mT.Bfls 

Hosiery cutting apparatus,!. Mossop 5l7,rc6 

Ice creamtreezer, J. M. Skipper 517,4% 

Ice machines, pneumatic can hoist fur, C. A. 

MacDonald 617.468 

Injector, air, J. G. stamp 617ve29 

Insulating compound. A. Gentzsch 517.463 

Insulating tube, M. IlotaliiBon 617,^1 

Insulator, 1., MclJarthy 617,621 

Insulator phi, G. H. Winhlciw 617,634 

Jack. Bee Lifting Jack. 

Jar fastening, R. B.Carr (17,433 

Journal box, oil drawer, J. H. Surtin _ 617,776 

Key. Bee Can key. 

Kiln. See Continuous kiln. Drying kiln. 

Kitctien cabinet and chum, combined, Hodges & 

Dickson 617,467 

Label holder, W.G. Duckett 617,648 

Lacing hooks, machine for setting, J. Koith SVI^ 

Lamp collar, L. J, Atwood 617,876 

Lamp, Incandescent, A. C Carey ■. 617,432 

Ltamp, mlnnr'M nafrty, (iTAbarn & Chap man 617,620 

Lairjtis, adjustable dL^Hk Ijrackfitf or electric. Gar- 
lock & Si arshall 617,669 

Last, F. B. Benton 617,424 

Lathe centering device, R.L. Levin 617,466 

Lawn sprinkler, J. Dickens 617,614 

Leather skiving machine, A. J. Tewksbury GiT,^! 

Letter drier, D. D.Howard 6173B 

lJfe-boat,C. Baswltz 617,536 

Liftinejack, B. F. Lewis 617.466 

Line fastener, W. & Twitty 617,587 

Liquid gauge, A. R. Welch 617,710 

Lock. SeeHasnlock. Switch lock. Sashlock. 

Lock, D. J. Cabfe 617J29 

Lubricating device, H. P. Humphrey 617,Y48 

Lubricator, J. Longinus 817.4OT 

Lubricator, W.O.Nelson 817,6&3 

Lumber or composition material, artiflclai. G. S. 

Maybew 617,822 

Magnetic separators, feeding mechanism for, G. 

Conkling 617,734 

Mail transporthig apparatus, R. A. Morgan, Jr 617,619 

Match box andci gartlp cutter, combined, T. W. 

Foster &n,M 

Measuring machine, cloth, G. P. Conant 5n,4.<n 

Metal shaper, combination, H. J. Hendey 617,613 

Metal shaper, suspension, H. J. Hendey 817,612 

Meter. See Grain meter. 

Microphone, W. Deckert 617,564 

Milk purifier, R. H. Casswell ,^ 617,814 

Mill. See Coffee mill. Rolling milL Windmill. 

Moulding apparatus, J. Shaaber 817,489 

Moulding machine. W. Edgar .617,737 

Mole trap, M. B. Parham 617,824 

MortlsluK machine, veneer, H. C. Ward 617,668 

Motor. See Blectric motor. Water motor. 

Motor, A. B. Whitaker 617,714 

Musical instrument, mechanical, G. B. Kelly 6173)6 

Necktie. G. Selowsky 617,769 

Nut lock, J. H. Burrows 617.728 

Nut lock. S.W.Wright 617.BJ 

Nut making machine, A. Urban 617,779 

Ordnance, al^htlngand indicating apparatus for, 
" " " *ull. 



H. H. Grenful 
Ore separator and classifier. 



617.746 
J. p. Foley «toJ 617,799 



Packing for rock drilling engines, G. M. Githens.. 61T,6S0 

PaeWni. pistoTiiod, A. R dark 617.563 

Pan ^ou Evaporating pan. 

Paper l>ag a making, W. A. Lorenz 617,617 

Paper fee ding mechanism, B. Dnmmer 517,618 

Pasting device for sheets, flies, strips, etc., A. 

Day 617,684 

Pasting table, folding, L. Maurer in.VX 

Peeling table, fruit, F. M. Anderson _.. 517,611 

Pen rack, W. R Mendenhall 617S6T 

Pencil sharpener. A. Wemer 617,781 

Perforating machine, a. B. Kelly 617,761 

Photographic camera multiplying attachment, D. 

8. pole 617,733 

Pin. See Insulator pin. Scarf pin. 

Pipe, clip for use In making Joints In cast Iron, B. 

H. Gowing 617,611 

Pipes In situ, man facture of monolithic, B. L. 

Ransome 617.808 

Pitchers, etc., shield for, M. I» Buckley 617,789 

Planter, hand com, P. Schendzelos 617,487 

Potatodigger, J. A.Buck 617^ 

Pressure, apparatus tor indlcatingandregulating 

fluid. J. R. QartreU 617J61 

Pr nting machine, C. P. Cottrell 517,082 

I'TOlectllB, F. M. Aahluy 617,660 

I'ulliif, expansible differential, W. Roney 517,633 

Pump, oentrltugal, G. W. Price 617,629 

Pumping n3fl cjhlTiery, M. Foster 617,449 

Back. SeePenmck. 

Railway, conduit electric. H. A. Goreham 617,692 

Railway, conduit electric, W. F. Jenkins 617,804 

Railway, conduit electric. W. C.iKeU;hly 617,549 

Railway crossing gate, G. C. & T. A. Corbin 617,792 

Railway, hiduction electric, C. B Roehl 617,631 

Railway rail and Joint, combination, W. H. 

McCoimick 617Ji61 

Railway rail clamp. D. B. Rnflher 617,666 

Railway rail girderjoint, J. M. Price 817,660 

Railway a gnaLC.C. Kataneetal 617.761 

Railway switch, F.Brown 617,7?r 

Railway switcfai eiectrlcally-operated, W. S. 

Gavey 617,743 

Railway tie, R . Dinsmore 1517.447 

Railway tie, J . Neafle .^17,685 

Railway, underground conduit, w. F. Jenkins 617,749 

Railways, system of elevatedfand surface, G. H. 

Barrows. 617,586 

Rake. See Horse r ke 

Razor blades, etc.. machine for hollowing, J. 

Leresche 617,464 

Respiration, device for producing, J. M. Pressey.. 617481 

Rheostat, A. J. Shaw 517,770 

Rock breaker. sidiBqeons, P. 8. Boss 517666 

Rock crusher, C. B. Wyman 617,717 

Bock drilling and IsorltiK machine, I. H. Uay 617,8U 

Bock drilling and Bnllttrng, G. M. Oltheiia 617,689 

Boiling mill, B G. Wdtid 617,716 

Rolling roll, metal,W. B.Harris 617,747 

Bolls for side bearing suspension rails, P. Eckel. . 517,017 

Hoof or floor, flreProotiT. A. Lee .'517.676 

Rotary s team engine. W. M. Barnes 61T,61( 

Rotary steam cnFrlna 

Sash balance. 

Sash fastener, 

Sash holder, C. B. Hell. 

Sash hcililni, C. S. Lee 

Sash Inn^ aud suppurt, J 



1 cnfjinSj^pi.B 

W. K. iUiSSn.. 

■• P. C. DoUiver.. 



Byrd 617,5 

61T,7ei 

517,601 

5iT,ew 

Mffin 

fi. Unnry. „ 817,4f ' 



IU. QU^^^ULL-j LP. LTj JLJ.L __ ..__..,, ., 

Btuilu, druuglst *a weighiug. E. Kelly. 517,699 

Scarf pin.H. Bomstein 617,726 

Scroen, SeeWindows creen. 

Bcieen,L.O. Beers 617,72* 

Becondarycell or battery, 6. B.Henry 517,458 

Separator. See Ore separator. Soot separator. 

Separator bowl, centrifugal. D.J. Davis 617,608 

Shade hanger, extensible, J.Joseph 617,750 

Shaft coupliog,-eij d, t. 1.. BamuKarten 617,787 

Shelf, book, G. Wfukcr „ 517,603 

Shingle machine, T. C. Davis 617,796 

Sifter, ash, I. foungquist et oZ 017,636 

Signal. See Railway signal. 

Skating rink. Mead & Clemens 617,^)3^ 

Smoke consuming furnace, J. F. Chazotte 5 17,.'}40 

Soap server, tolle t, H. B. Potter sl7,iai 

gootseparator, M. A, Lutzner 517,681 
peed varying mechanism, H. H. Cummings 617.443 

Spindle step protector. B. Jagger 517,573 

Spinning machinery spindle, &nlth & Howson — 517,773 
Spooling machine stop mechanism. Lever & 

Grandy 617,616 

Spooling machines, automatic tension regulator 

for, W. H. St. George 617,496 

Spring. See Burglar alarm spring. Watchcase 
spring. 

Spring catch, A.Ludwlg.. 617,703 * 

Sprinkler. See Lawn sprinkler. 

Stalk cutter and rake, combined,- J. Priestley 617,766 

Stamp attaching maublue, postage, O. J. Moe 617.472 

Stamp sticking device, C. A. Spraene 517;494 

Stamps to envelopes, machine forattacliing post- 
age, C. BDlot 617,740 

Stapling and cutting machine. Parks & Moiiart. 

617686, 617,687 
Steam and gas generator and engine, combined, 

«N. Baton 617,606 

Steam boiler, J. E. Green 617,748 

Bteamtrap. F.M.Ashley 6l7,ti2 

Btoa*,titraoial, A. Wallenbar .a7,BU 
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Stone working macbine. Field & Pratt. . . ; 

Straw stacker, pneumatic, J. W. Nethery 

Straw stackers, centrif ufcal discharger for, F. F. 

Landis 

Straw stackers, centrifugal discharger for pneu- 

lutktic, K. P'. Landis „ 

Straw F^tackii^f machine, M. T.Reeves 

Street aweeper . . B. Tilton. 



u V* 1^4^ !■ a (T C^CJ JC- , ■■ ■■ ^ ^- - ^ >• VU" .......................... 

StufBng boi, I r. G. Williams. 

SurKical ligature bolder, H. A. Kaysan 

Surfrical table. U. Grasemann 

Switch. Sec Automatic switch. Electric switch. 
Electrical switch. Railway switch. 

Switch attachment, Warren & Casey 

Switch Iocfc» S. B. Barlett 

Swivel bracbet forroda, T. Morris 

Table. See Billiard table. Pasting taole. Peel- 
ing table. Surgical table. 

Table and bed combined foidi g, R. Ettinger. 

Telephone, S. IJ. McKelvey 

Telephone, ma^eto, 8. D. McKelvey 517,763, 

Teleohonee, coin-controlled and coin-return lock 

for, J. M. DaBhiell. Jr .-. 

Tenoning machine, W. H. Bennett 

Thermometer, magnifying, d. G. Dent6n 

Tile machine, J. Adamson 

Tin boxes, machine for ezpandlue, Edgar & Wil- 
liams 

Tire, paeumatic. G.N. Monro. Jr 

Tire tightener, I. L. Carman 

Tires, etc., hand pump for inflating, J. Dickens... 
Tobacco orderine apparatns, moistening chamber 

for. G, A. &C. A. Feple 

Toe weight, E. G. Miles... 

Toothpick cutting machine, J. Powers 

Toy. E. Lindner 

Toy utiractiute, C. G. Tief ei 

Track (Clearer. J. Olson 

Train lighting and braMng system, electric, 6. 

W. Swartz 

Trap. See Mole trap. Steam trap. 

Tra;, invalid, A. Bender 

Tray, smoker's. W. H. O'Dwyer 

Tricycle, S. F. Estell 

Truck, T. R. Campbell 

Truck, car, E.G. Gibson 517,688, 

Truck, car, J. L. Hardie 

Truck, motorcar, Lutton &Pfetch 

TiTick, piano, F. B. Davis 

Trun fc, W. H. S. Westlake 

Trunk fastener, W. Bruen 

Truss, Brickner & Herr 

Tube. See Insulating tube. 

Tubs or boilers, fender for metallic, Roberts & 

Burroughs 

Twine holder and take-up. E.Nelson 

Type distributing apparatus, C. F. Hilder 

Typewriting machine, W. P. Quentell 

Typewriting machines, numeral adding or sub- 
, tra ting attachment for, J. U. Daugherty 

V-acuum brake, W. L. Fitzbugh 

Valve, Knapp& Chamberlin — 

Valve device, J. Reichmann 

Valve gear, gas engine, B. H. Cbffey 

Valve operating mechanism. J.J. Moore 

Vehicle seat, J. M. McHenry 

Vehicle wheel, metallic, C. s. Cannon 

Vehicles, means for connecting draught animals 
' to^T. H. Brig? 517.640, 

Ventilator, W. T. CottTar 

Vessels, apparatus for raising sunken. J. & C. 
Taylor 

Vine faBtening, grane, Byckman & Tucker 

Vine strippei, M. Maples 

WaflOP body, Warner &Hahermann 

TvallH or ceilings, finishing joint in wooden, 6. 

Knower 

Washing machine, J. Beltzer 

3f aching machine, L. Kelly 

Washing machine reversing gearing. J. G. Craw- 
ford 

WatfihcuiJHf^iHprinf?, {'. XobB 

Watchcases, tool tor ornamenting, F. Ecaubert... 

Watch movement box, E. C. FitcB 

Water gauge, J. C. Rummel : 

Water heater, E. ttaTUB 

Water motor, J . W. HMplt^.... 

Water purifying apparatus, J. H. McDonald 

Well drilling apparatus, bit for, & A Horton 

Wells, etc., removing articles from, L. Maish 

Wheel. See Vehicle wheel. 

Wheel rims. Joint for metal. J. Friedenstein 

Windmill, T. D.Cook 

Windmill, C. E. Williamson 

Wine cooler, T. R. Wickham 

Window screen, W. W. Cole 

Wire, apparatus for hardening and tempering 
Bteel, E. Oddy et ai , 

Wire fabric machine, F. A. Wiliiama 

Wool washing machine, Kyre & Hopkins 

Wrapping machine, L. C. Crowell 

Wrapping machine, newspaper, L.C. Crowell, 

517,441, 

Wringer. See Clothes wringer. 



517,743 
515^475 

517,524 

517.525 
517,680 
517,709 
51T,SC9 
517.754 
517,801 
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517,783 
517,722 
517,620 ; 



517,607 
517,762 
517,764 

517,445 
617,599 
517,446 
517,510 

517.738 
517.584 
517.813 
517,736 

517325 
517,583 
517,625 
517,616 
517,671 
517,478 , 



ORDINARY RATES. 
Inside Paee. each iiiHertion - - 75 cents a line 
Back Patre. each tiiRercioii . . - - $1.00 a line 

i^ For some classes of AdvertiaeTnentst Special and 
Hioher rates aie required. 

The above are ctrarges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by meaaure- 
•nent, as the letter presa. Advertisements musi be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 
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LATHE 




Seneca Falls Mfg. Co. 695 Water St,Seiiiici Falls, H.Y, 



I A T II C ft ShfipRTH, Planers, Drills, Machine Sbop 
, LH I nCO, Outms.FcjdtLatbes/ToolsandSuppiies. 
517.493 , Catalogue Free. SEBASTIAN LATHE CO., 

120 CULVEKT St., CraciNNATi, O. 



INSTRUCTIDN^^MAIL 

In Architecture. 
Architectural Drawing- 
Plumbing, Heating and Ventilation, 
Bridge Engineering, 
Railroad Bngineering, 
Surveying and Mapping, 
Mechanics, 
Mechanical Drawing, 
Mining, 
Bnglisn Branches, and 

ELECTRICITY. 

Diplomas awarded. To begin students need only 
know how to read and write. Send for FREE Circular 
of information stating the subject you think of studying 
to Tht* Cori'espondcDce school ot (Vlecfaaulcs 
and J|,iidu8triiil Sciences* Soranton* Pa. 

4000STUDENTS. 

' IIVDynTlfiii I ^^^ Uses and Abuses. The sci- 
I nirHU I lOlfl I ence easily acquired Illustrated 
: book, II. Prof. Anderson, S.A. 4.,Ma8onicTem'le,Chicaeo 



rARBORUNDUMy 



T ABRASIVE KNOWN. E.MERY AND 
iJAMpNO_PawQeR. Substitute. I« Ff 



lO" noil I C jD'ADInUR Jt L.ITTI.EDAI.E, 

It UniLLO [ 201-206 E. 43d Street, New Fore. 
Correct in JJesicny Workmanship, and Price* 




BUY 
TELEPHONES 

TliaC are Kood— not: *' cheap chines.** The difler- 
ence in cost is little. We guarantee onr apparatus and 
guarantee our customers against loss br patent suits. 
Ourguaiastee and instruments are BOTH GOOD. 
WESTERN TELEPHONE CONSTRUCTION CO., 
MO Monadnock Block, Cbicago. 
Largest Manufacturers of Telephones in th£ TJnited States. 



517,877 
517,5% 
517,741 
517,642 
517,744 
517.571 
517.665 
517,543 
517.711 
517,429 
517,639 



517,8a 
517,474 
517,802 
517,663 

517,735 
517,819 
517,9?5 
517,589 
517,541 
517.807 
517,526 
517,791 

517,641 
517,798 

517,630 
517,484 
517,469 
617,500 

517,701 
517.537 
517,699 




gUR COMPRESSORS^ I 
ROCK DRILLS, 

COAL CUTTES5 

Stone ChasncUng J 
mmm Builhing:. 

ZSCDHIIAHDTSX'' 

New\bpk. 



517,646 

.'ilT,.'i.^i 
olT.CSG 
517.647 
517,483 
517,578 
517,467 
517,552 
517,459 
517,806 



TECHNICAL SCHOOLS: THEIR PUR- 

pose and Its Accomplisbment. — By Prof. R. H, Thurs- 
ton. A paper discussing the Importance to the people 
and to the nation of -tee introduction and perfection 
of tecbnical education fn the United States, and its de- 
velopment as a part of a state and national system. 
Contained in Scientific amehtcan 8dpplement, 
Nos. 934 and 93.1. Price 10 cents each. To be 
had at this office andfrom all newsdealers. 



,-POWDER,-CRTS 



IWQER J 

Co. Mm 



HetLrSLAalC Hon e. Form'. 

'ONQNGAHTL A Cirr. PA. U ^./f. 



Fertilizers are Unprofitable 

Unless they contain sufficient Potash Complete 
fertilizers should tuntaln at least 6 per cent, of Potash. 
Fertilizers for Potatoes, Tobacco, Fruits and Vegetables 
should contain from 10 to 15 per cent, of Potash. To ob- 
tain best results use fertilizers containing enough Potash 
or apply Potash salts, such as Muriate of Potash, Sul- 
phate of Potash andKnlnlt. Instructive pamphlets and 
inJc]rniBtJon free. Address, 

GERMAN KALI WORKS, 
BKNNETT BUILDING, RfEW YORK CITY. 
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IF YOU HAVE ANY SMALL ARTICLES 

I in Brass or Iron that you want manufactured 
in quantities, write to The Jones Bros. Elec- 
tric Co., 28-30-32 West Court St., Cinti, O. 




NICKEL 



ss 



I ELECTRO-PLATING 

§ Apparatus and HateriaL 

THE 

" Hanson AVanWinkleCo. 
° *>ewiirk. N. J. 
° 81 Liberty St., N. y. 
3 23 S. Canal Street, 
<c Chicago. 



[f yau want the best CHUCKS, tiuy Westcott's 

Jj^ttlc G-iant Dtjubic Grip 
Drill Chuuts, i.ili Ee Glfttit . 
Dri]] Ciiucks ^ 

Imp rtj V e d 
Onuida Drill 
Chin^kii, f^nt- 
it i n p -r f) f J 
GbuLks, h^.-roil'' 
Co [iJ tiiTiiiTion 
ljji.T.hfl OhiJt'kH, f.; feared 
Couiblniititm I^thfi C'hncbfi, I*lain I.'iilvcsrajil Lathe 
C'hui^lstif lri[iE^i)Rndt^iit Lathi; Clim^kh. Mudu by 
W>NtcaLl ('huc^k fla.^ Oiieidii^ \. Y-, U* S. A. 
Ask fCit <:'it.n.i:(t<j\if: in llruihah, yrfjit^it., Sviinii-ii, fir O^rvnan. 

iTiEtsT Vjw/^K AT CmjtrM,i!rA\ "K jci'^Hi f los, inas. 




OIL FUEL FOR KOILKUS. — OE- 

scrlption of the assemblage of the water tube, oil-flred 
boilerH, which supplied the- motive power for the Chi- 
cago Exposition, and which were the greatest in num- 
ber snd operating power ever before collected in one lo- 
cality. With 2 illustrations. Contained in Scientific 
American vScpplement. No. 937. Price 10 cents. 
To be had at this office and from all newsdealers. 



msMdTiM 



SE 




The distributiou of your power is as 
important as its application. I know a good 
deal about the economical distribution of pow- 
er. Perhaps I could give you a few pointers. 
Inquiries answered free catalogues sent free. 

Ca*a(oflites ; A, woodworking mach'y; B, mach'y for 
brass, iTory, horn, etc.; C, sllart'g, pulleys, hani^ers, etc. 

P. PRYIBIL, 488-600 VT.41stSt.. NEW rORK. 



.„ ._ — CHESTER, Pa,- 
,,.. "■. roUNtJERS AN0SMELT£RS- 
%VJ;WCROW^lBRO^l^E.,PH06PH0R BRONJE 
.■n„^r,„ESE. BRONZE., Gun METAL AND BflAi.£. 

HEAVY CASTINGS A SPtCIALT Y. 

MAKERS OF WHITE. BRASS &UNING METALS. 



TTIEailE] 




NEPER A PAPER. 

A New Printing-Out Ready Sensitized Paper. 



517,527 

517,566 
517.440 

517,442 



PEUniANENT PRINTS, Better Results, Easier Obtained. No Ice. No Hot 
Water Treatment, No Lend Salts, No Alum or other hardfjn^rs endanaefinu 
the durability ef the Ima^e. Extreme HlmpllfrLt.T of all operations. FiHnted, ^^jnnd. 
and mouuted In less time and wl^ lean trouble than any other, vaptsr. Does oot 
broOEe and does nbtfli out. A paper Jut ali ciim-ntea aTtcI oU seasons, will stand a Tiot 
water test n.f iOii° F. and wiU behave just aswetlinice cold water. Has none of the defects 
of its rivals, ty Write for free sample sheets. ^^ Ask for pHcesof our sSptcial 
Bromvie Paper. " .-.-.-. 

For sale by All Dealers. 



for fiee sample sheets. ^^ Ask for prices of oxtr xipecial 

Nepera Chemical Co., Nepera Park, N.Y. 



DESIGNS. 

Brooder, K. Barney 23,168 

Hammer. Z. Duchemin 23,169 

Uosical Instrument toy. A. Newell 23,166 

PteservlQjr vault, W. Walke r 23.167 

Spoon, fork, etc., S. Smith 23,163 

Type, font ol printing, H. Ihlenburg 23,164 

Pattern for textile fabrics, C. Schlaepfer 23,166 



TRADE MARKS. 

Afcate beadsand buttons, F. Bapterosses & Cie .. . 24,438 

Beer, lafcer. Firm of Ifeaac Lelsy 24,449 

Biscuit, celery, S. B. Ciark 24,455 

Blacking, dressing, and rubber and leather cement 

for boots and shoes, Laing, Son &;Harrar 24,477 

Blood purifier and liver and kidney regulator,!. 

B. ^mmerman: 24,466 

Boots and shoes, W. H. Fearey 24,441, 24.442 

BulMIng, paving, and insulating compoeltiOD, A. 

P. McKean..... 24,478 

Butterine. WlltJns & Company 24,462 

Canned and hermetically sealed goods, M. J. 

Boyer 24,461 

Canned lobster, Bnmham & Morrill Company 24,459 

Cigars, all-tobacco cigarettes, cheroots, smoking, 
chewing, and leaf tobacco, and snuff, S. Herns- 
helm Brathers & Company 24,447, 24^M8 

Clasp for securing underclothing, metaL F. G. 

fevis 24.437 

Coffee, Woolson Spice Company 24,451 

Confections, sugar and licorice, M. Michaells & 

Sons 24,663 

Corset waists, E. Pohl& Company 34,440 

Cough drops, J. F. Beane 24,170 

Flshandmeatpacked In tin cans, J. O. Hauthom 

& Company 24.460 

Flour, oatmeal, parched wheat, and other cereal 

foods. J. B.A.Kern ASons 24,456 

Gold cure for opium, whisky^ and tobacco habits 
and nervous diseases, Leslie E. Keeley Com- 
pany. :... ?» 24,464 

Hog and heef products, including lard and tallow, 

Anglo-American Provision Company 24.457, 24>^ 

InsecUcideB.O. H. Jadwin 24.475 

Liniments, B. F. Watkins 24,474 

Liniments, ointments, and remedies for dys- 
pepsia, chills, and lung troubles. F. W. Peck & 

Company 24.472 

Liniments, worm powders and elixirs for diarrhea, 

Carter & Jones 24,471 

Meat softener in the form of a powder. A. E. 

Baird 24.463 

Medicine for the cure of liieiiralgia^ grip, andfever. 

Pheno-Bromate Chemical fximijany 24,468 

Mineral water, uaturaU J. P. C. Schtoil 24,450 

Noodles, egg. C. F. Mueller & Compan y 34,454 

Oil. castor, M. Calm & Brother 24,475 

^ranges. K. Van Ness etal..... 24,4fi3 

Paper and envelopes, writing, Z, & W. M- Crane . . . ^,444 
Perfume for toilet uses in liquids, powders, pastes, 

and soaps. 6. S. Lorenz ,..,, 84,445 

Remedies Tor catarrh, la grippe, and diseaseij of 

the throat and lungs, L, Mabee 24,468 

llemedy for cer ain named diseases, J. W, Limd- 

gren 24,465 

Ujmedy for certaLu named diacttaes J. IT. McLeud 24,467 

UetnedyfOr otiicji^'n chrilora, Tfi. Al. Hawhliiig 24,476 

llivets, Hoopei h Townsend 24,489 

Soap, sbavinfr, J. B. Williams Coinpany 24,446 

Velvets, GironFreres 24,443 

Witujheaaefi.illiLiuiH Watch Case Company 24,436 

Windmills, FairhanijB, Morse & Company.... 24,479, 24,480 



Parsons Horological Institute. 

earn the Watch Trade 




Engraving and Jewelry Work. 

PARSONS, IDE &. CO ^ Circular fre^. 

302 Bradley Ave., PEORIA, ILL. 

GASOLINE ENGINES. 

Statldnar y & Portable 

ALL SIZES. 

Dwarfs in size and 

Giants in Strength. 
Cotfs only 10 centi a Day 
^fH. p. to run them. <& 
scarcely any attention. 
EVERl Eicni flClUSl«£D 
Write for parflcnlara 
and testlxnonlals. 

THEVJlltDUZENGASJt 

EASOLfttE ENGJNE CQ. 

Mmtlon tLiB paper when you wriLe. 





I tW KSTA ISLISHEO 1»4S. 

, The Most PopuJar Scientiftc Paper in the World 

Only $3.00 a Yeni*. Including Postage. 
Weeicly— 5'J Numbers n Year. 
; This widely cii'cii lateil and splendidly Illustrated 
' paper Is published weekly. Every number contains six- 
teen pages of useful Information and a largenumber of 
original engravin<£S of new inventions and discoveries, 
representing TSn^rtoeerlng Works, Steam Slachinery. 
New inventions. Novelties in Mechanics, MwiqfactQx^ 
Chemistry, Elckbirlcity Tel^rraphy, Photograpbyi Aj»^ 
lecture. Agriculture, Horticulture, Natural Hlafory, 
i etc. Complete list of patents each week. 

Terms of Siibsci'iniioii.— One copy of thb'SciBN- 
I titrtv AHKRic^n Will be sentforonc ijear— 52 numbers— 
' postage prepaid, to any subscriber In the United States. 
Canada, or Mexico, on receipt of 1 li fee d oil n rtt by the 
publishers; six months, |1. 50: three months, 11.00. 

CI lib 8. —special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is oy Postal Order, Uraft. or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, hut is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
MUNN I&: CO., 3<il JSiondwiLy, New York. 



I DISPOSAL OF THE GARBAGE AND 

Waste of Cities.— By W. F. Morse. A statement of what, 
: during the la&t two years, has been added to our know. 
I ledge on the subject of the disposal of city gatbage and 
! refuse; with special reference to the disposal by-flre of 
■ the organic waste and garbage of the (^icago Fair. 

Contained in Scientific American Supplkment No. 

938. Price 10 cents. To be had at this office and from 

all newsdealers. 



MATCH * MACHINERY. 

LutuBt. h«tiroT*^d. Complctd plants furnished. JOS. C 
DONNKrjjY, ia]9 liuttonwuod Street, Philadelphia, Pa. 




LRrge Variety Of Fine 
Bolt ruitlnir. Nut Ta.p- 
^Insr* uid l*lpf) Tbread- 
nu Mh-cIiIiipa- _ . 

'or Maohlne i^hops. Bail- 
roadst Carriage Makers, and 
manufacturers in general. 

With or without Opening 
iHts. For Hand ana Power. 

VILET & EUSSELL 

MTG. CO., 
Q-re^^nlleld, MHaB.,U.S.A. 
Send fornew Catatoifue. 



A pi-inteil copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
Issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway New York. 

Cnnniliaii paienitt may now be obtained by the in- 
ventora for any of the inventions named in the fore- 
R(^ng II 8t, provided they are simple, ata cost of S40 each. 
U complicated the cost will be a Bttle more. Korfull 
instructions address Munn & Co., 3S1 Broadway, New 
\ ork, other f oraign pfttenia id«7 also b« obtained. 



Perfect Newspaper .File 

The Koat pateit File, for preservlnit Newspapfers, Hag- 
azliiRS, 4na pHultjliTnt:^. has bp^n reoeutly Improvefl aiJtl 
price reduccrt. aubftcrlhcira t[> thn Bujestifip AMKHl- 
CAN aad Scientific AiiiciiicAR- Supplement can be 
BiippllertTofthft low price of flM by mall, or »1.25 at the 
l!?,^S™°.tJ;T.^ muer. Heavy board sides; Insnrlptlon 
"8CIBNTir](f AllUHICAN" In gilt. Neoessaryfor 
every one who wishes to preserve the paper. Address " 
RI U N N ik CO., Publishers Scientific American 



THE "CLIMAX" 

Stereotyper and Moulding Press 

~ combined, for making perfect Ce 1 1 u - 

laid HterentjpeR to he used in 
place of metal stereotypes. Also fo r 
ma ing Kubbei- !!itampii. Should 
be In use in every printing oiBce. 

See Sci. AM.. Dec. 30, 1893, Send for 
circular to 

THE J. F. W. DORMAN CO. 
ijl7 E. German St., 

Baltimore, Md. 
Manuf actur rs of 
Bubber Stamps, Yulcanlzers, Stereo- 
type Macninery and Supplies. 




THE COPYING PAD.-HOW TO MAKE 

and liow to iiflc; with an engraving. Practkai Llirectlon^j 

hDw to prepare the ^olatLnt^ pad, And ulnn tiu\ aiiiiiui^ iiik 
by "ffbl^in thi* r{}pif:M am lamUi, how to apply the written 
letter Ui the patLf how to take off eorMetj of the letter. 
Contained iuftciic.NTTJPit: Amerioak wlfplemicnt. No, 
'i'AS, I^'r Ice lU cents. For Hale at thia office and by fill 
newsdealers in all uaxla ot tlie country. 



THE 

^jcijetttifir ^mtxUm Mvvlmmt 

\ Tbls Is a separate and distinct publication from I'hb 
Scientific Auebican, but is uniform therewith In size, 
every number containing sizteenlarge pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. The 
SCTKNTiPic American Supplement is published week- 

I ly. and lncludesq,ii^ery wide range f>f contents. It pre- 
sents the most recent papers by eminent writers In all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology. Mineralogy. Natural 
History, Geography, Archieology, Astronomy Chemis- 
try. Electricity. Light, Heat, Mechanical Engineering. 
Steam and Railway Engineering, Mining, Ship Building. 
Marine Engineering, Photography, Technology. Tijanu- 
f acturing Industries. Sanitary Engineering, Agriculiure. 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable Information 
obtainable In no other publication. 

The most tnivortant Engineeriny WorhSf Mechanisms, 
and Manrfactures at home and abroad are illustrated 
and described In the Sn'PPLEftiEiiT. 

Price for the Supplement for the United States. 
Cacaaa, and Mexico, 15.00 a year; or one copy of the 
Scientific Ambhican and one copy of the Supplk- 
MENT, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal order, 
express money order, or check. 

MUNN Ik CO.. 3fU ISroadway, New York. 



WIFE BAN NOT SEE HOWYOD DO 
VMrC IT AND PAY FREIBHT. 

ClA Ba^i OOT 1 dT&THr iralitat. qr Qm\ I^ 

T^^prfiTB^ HIB^Ii Ar^ SingtraeittawnitJiiiiQa 

ly flnuhhl^ Tiick«l plA Lfrd , ad^ p<t«a to lleht 

ADd^A Vy w^^^; rnATAuteetl for lOTflkni ^Ith 

I latvWLktlrBabblnVrilid«ir, RfltThFwulJKtCjlIm, 

l^i^t of Kterl ItLuhBflMlaifibLEi'^d Mdf wbttE cm 

TS 000 now In UUv ^"'^^ i^'b ^~*i' JUe(Li] iw^Tded mk^hiiiH mud &itacL- 
ment|> Bay fiom factor »th1 i^vt iia^laHi and ftjenfa pTDflt&. 
pnrp t^t TbUOnl mud ufid tod*^ far mubtne or lATr« fm 
F Ktt c^txlofrnc, tciillnicinlAlH atiH Gl iTupwB uf the World'4 FiiLr, 

OXFORD MFB. CO. 313 W»t)Wli An. CHI CABO,ILL, 




PERrORATCD SHCEIT METAI_S 



For C(itt{]n, f>n & KiL-e Mills.Sugar I1'[>ubdei, T>istUleri?a, J^hofinhate A KertlllaiJT WVa, 1 
Mining,fl-aB* Water Wl(H.,ThreHtiHrn ft alj feindtiof (JraJn fl^mjtllig Mach'y, Stefll i ] 
IrmPiattsft Cylinders for HtsreeniogOTB, Coal ft Sttmt. Kdr T^ltera, St.Taineng.Vea- f 
lilfttoTK, OU.Ghi^A Vaprr KtovRH &. Mi i^PMiftl pur)506eH Perfomt*sl Tin * BrauH. 



§uildinn 0Etliti0n. 

Th£ Scientific American Architects' ani> 
BUILDERS' EDITION is issued monthly. 93.S0 a year. 
Single copies. 25 cents. Thirty-two large quarto pages, 
forming a large andsplendidMairazlne of Architecture, 
richly adorned with eieoant vlaies in colors, and with 
othier fine engravings: Illustrating the most interesting 
examples of modem architectural construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Plans, 
Des(3-Lptions, Locations. Estimated Cost. etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Cii-ciilation of any 
Architectural publication in the world. Sold by all news- 
dealers. 92.50 a year. Remit to 

MUNN dc CO., Foblishera, 

361 Brsadway, New Ysrk, 
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Founded hv Mathew Carei/, 1786. 

HENRY CAREY~BAIRD A. CO., 

iNDTTSTuiAi, Publishers, Booksellers AImporters 
81 O Walnut St., Pliiliidflphiu. Pa., XJ. 9^. A. 

^^Our new and Revised Caiaiopue of Practical and 
Scientific Books. 88 pages. 8to, and our other Catalogues 
and Circulars, the wbole coverirc every braucb of Sci- 
ence applied rx) the Arts, sent free ana free of postage 
to any one in any part of the world who will furnish his 
address. 

DON'T Drink Impure Water. 

WATER 
I DISTILLING APPARATUS 
FOR FAMILY USE. 

I With this Apparatus, every fam- 
I lly can suppfy ttjemsclves with 
PURE WATER 
for the table or other pur- 
poses with very little trouble 
or expense, and can "be abso- 
lutely sure that they are not 
I usiuR Filtered Water 
I that may be represented to 
I them as pure water. The 
i onlTperJect WaterDis- 
I tillins Apparatus on the 
I market. 
ly De8cr«ptt«€ Booklet Free, 

JAS. CURRAN MFG. COMPANY, 

^ti^iim ami liot Water Beating Apparatus. Power, 

Ks^riKBratiiiK and VentUatliig Plants. 

,11 (i W. ;ieib St., New York, N. Y. 




Cheapest Water Power 

AUGUSTA, GEORGIA, 

offers Water Power on the line of her majoiiflcent canal , 
at S5.;10 per H. P. per annum. 18,000,000 invested in 1 
manufactures now in operation which paid usual an- 
nual dividends duringlate depression. 

Water Never stropped by Freezinir. 

Correspondence solicited by "MANUFACTURERS 
COM., XX) UNO MEN'S BUSINESS LB AGUE." ' 



/" 




THE STURTtVANT 
AUTOMATIC 



SiiMIW^ 



HOrilZOriTAL&UPRlOHT 

BFSTURTEVANT£8«Bl 





Standard Keyboaid. 
Perfect iUanif older. 
Simple§t. S^troDfceBt. 
Beautiful Color Work. 



REID'S 



TO LKT— rwoLoJtts35' ilOO'eacli, Ligliton all sidea, 

WiLb or wiUiout power. Elevator and ^eating. Will 
{iivid*^ tfj JHuit tf^nant. I^riraf m^idnrHtf^. HJAt;t>H MAY, 
tkiO LJeKalb Avenue,, near TlirfK^p Ave^ Brooklj-n, N, r. 




SANITARY SOAP VASE 

PREVENTS disease, waste, pilfer- 
ing of soap, clogging of waste pipes, 
stain of marble, uncleanly soap dish. 
AFFORD8 each user fresh, dry 
pure soap. 

The Only Glean, Sanitary, and SaJe 
it'ny to use soap. 

W. R. I^ANNIK. 
Rochester, N. Y., U. S. A. 

SANITARY MOTES AND BEAMS.— 

Presidential address read by A.L.Gihon, M.D.. before 
the Section in Hygiene, ClimHtology, and Demography 
of the Pan-American Medical Congress, Sept. 5. 1838. 
Contained in SCIENTIFIC American Supplement, No. 
935. Price 10 cents. To be bad at this office a,nd from 
all newsdealers. 




-IRRESPiiCTIVE OF PRICE THE BEST.- 

National 

Typewriter. 

, National Typewriter Co.,I?S55^1?gS! PWla., Pa,, 



C'CT Thifi 
OUT 

\ and aak for 

Special 
I April Ofier 

The moet 

■t3taTwla^[^ 

wt^tin^ ma- 

J Celine mudf', 

■ Send stamp 

I forlllust'd 

Catalogues 



MURRAY 

VEHICLES and HARNESS 

Time Tried and Tested and Endorsed the world 
over as tbe Best and Clieapest on Eartli. 
SlnBIe Bngsy HameM, . S.9S 

J>oable Buggy HameM^ .- 1S.70 
StaiBie Farm HarneM, • - 17.67 
Donble Farm Hamcm, 2S.94 

Top BuKSle*. • - , ■ ■ S5.es 
Road Carte, .... 14.90 

Boad WagolU, .... 31.7S 

SprlneWason., . - ■ ■ 43.50 
Farm irason. (2 horsed . 39.50 

Fine 160 page Catalogue, free. 

Winter a. Muxay Mft . Co.. Ctm<*lnimt,l, j^ 



WITH 
YOUR 



IMPROVED DANISH 

SEPARATOR 

With C'l'eaiii Ovei-floiv. 

Has a greater capacity than any 
other Separator on the market. 

Skims 4,000 pounds an hour. 

Skims out all fat. 

Produces perfectly smooth cream 
without froth. 

Regulated while in operation. 

It will also elevate the skim milk. 
B^" Fatl Illustrated Description 
FREE by mail. 

A. H. REID, 

3003 Mni'ket Street, 
Philadelphia, Pa. 




VANDUZEN^J^T^PUMP 

THE BEST IN THE WORID. 
Pumps Any Kind of Liquid. 

AlWaya in Ordar, nerer Clogs nor 
fretzeB. Every Fnmp Onaraateed. 

lo sxze:s. 

2O0ta 13000 GillDni par Hour. 
Cott STtoS^dftveh. Address 



THE 



& TIFT CO., 



ll)2tn1«8E. Second St., Cinciniiti. I) 



VEGETABLE PARCHMENT.— A VAL- 

uable paoer on the properties, uses and manufacture of 
this product. Contained in Scientific American Sup- 
PLEMRNT, No. 945. Price 10 cents. To be had at this 
office and from all newsdealers. 




EUAMPI CB ifllnoltlnf? for a i^art.R^r with Htimc; (iftp- 
CnnlTf L LEU \tRAto invt^st in a >?{>[>(] unamul whicih 
wUl bt!ttr invuHLij^atiuTi as a ciJi^up uriiCtiiiS Id fiTtajnEJl 
warft anrt Hrif-H Afiply io T. W. llAScllKK, 
'Irll-^'^'l SciiiiJlt .A vriiucp (: Lt^v4:]anil, IJhict, 



5TERE0PTIC0NS. 
MAGIC LANTERNS and 

ACCESSORIES, SEND FOR CATALOGUE 

TO CHA5BESE.LERMAKtR2l8CENTRE5T. 

NEW YORK; 





PROGRESS OF SCIENTIFIC DIS- 

covery.— ByLord Kelvin. Abstract of the presidential 
address before the Royal Society, Nov. 30, 1893. Con- 
tained in scientific American Supplement, No. 
940. Price lOcents. To be had at tbis office and from 
all newsdealers. 



EAFNESS 



and HEAD XOTSES rifUnvifd by uRlng 
WJlnan^H (-iimnnin Spilhi? Eilt DriiniH 
liiv.-vr JHcinntiflc inv^^ntifm, ifntirnly dUToiTiTit 
in winRtniciilfjn fr^im all oth^fr dRTiwfJH. Ar- 
6i6t tlie tleaJ when all otL^ tlevicea Jail, 
and whoTonHfdifltt] atill has Jfiv^^n nfir^^liof. 
Th*^y ttr*^ »Kfv., ntnnffjrtaTilOj mutI iTiviHiblo; 
Iiuvf: uu wjre or atrlng attaclituent. '^'i rite 
for patDtJ^ilet, C^ '^f^tLiiun this jxiver. 

WII.SON EAH imiLV ^va. t;t>., 

IjOniaTTLLTL KT. 




BULL'S-EYE 

THE NEW KIND OF CAMERA. 

QlnBtrated in Scientific American, March 31st. p. 197 
LIGHT PROOF FILM CARTRIDGES. 

NO DARK ROOM REQUIRED. 

I Best and Most Practical Camera In the World regard- 
less oi price. Prices, S8 to S 1 5 . 

I^" Send for Description, with Sample of Work. 
Boston Camera Ufg. Co., 383 Tremont St., Boston, Mass. 

(High Grape Only. Warranted. Contract- 
ors desiring a trustworthy Jack Screw, ad- 
dress RUMSEY & CO.,Ltd.,Seneca Falls. N.Y, 



WatChiflin'* ImprtiTed Time lleTecror 

[With 12 ur Zi KevH. wiOb 
Sflffily I.OCltHt.T.nCb- 
mf^nt. I^Tit.onT.fitl 

IHii-fj-j. Mj"invon- 

tlOT]B, aTnJ Wr-L]l iiu« 

nri]fli]ifj ihc: f^nftity 
I^oclc HttatJhin«i]l. 
at[;t)rJiTi^T tr* if>e- 
fAfiiUn iiT f^irniJiJ 
f'tuirJ. V/f v.. ri. ffir 
- H. ;1. of N. V. 

_ fieriLl f[jr fiirf:i:l^rhi to 

K. rrMTiArSETl ^> Brojidwuy, Vcw Ynrk. 1\ O. liiyx ^Tn, 




MIXING MACHINERY. 

Latest Improved. For all jmrpoHeB. 150 different kinds 
and sizes. J. H, DAY & CO., dncjinnatu Ohio. 



WORKSHOP'ir 

With outfits of Barnes Woodand Metal Workinf; 

^- FOOT POWER "^ 

Machinery yon can snccessrully coni- 
pete with Factories that nee steam 
jiow^r, bath in qaalityand iwofit oa product. 
The onlv complete line of such machines 
made. Have stood the test twenty years. 
Bend for cHtulodUH. AE^dnuiA: 

W. F. & JOHN BARNES CO-, 
1999 Ruby St., Rocktord, lilg, 



IMPROVEMENT OF THE DANUBE. 

—Full particulars of the great engineering work of ren- 
dering the course of the Danube River regular by diking 
it, giving it a uniform width of SOOmeterf iund forming a 
new channel through its bends. With 10 illustrations. 
Contained in Scientific American Supplement, No. 
943* Price 10 cents. To be had at this office and from 
all newsdealers. 



KNITTI NB MAC HINERY. 

Knitted underwear is in vogue. The best 
machinery for its manufacture, such as 

SHIRT MACHINES, SLEEVERS, 
BAR STITCH MACHINES, etc., 
are made by .'iCOTT Jk WII>I-1AM«, 
^orr E. Cnmberlnnd Sti^eet. 

j:>-fiMn;if-j livji. Philadelphia, Pa., U. 8. A. 



SCIENTIFIC EXPERIMENTS. — DE- 

scription of some simple and easily performed scientific 
experiments. Foucault's pendulum, exchange of water 
and wine, the bird in the cage, the flve-pointed star, the 
sum of the angles of a triangle, surf ace of the sphere, 
with 6 illustrations. Contained in Scientific Ameri- 
can SUPPLEMENT, No. ^73. Pricc 10 cents. To bo 
had at this office and from all newsdealers. 




pq^titf 



ICE HOUSES. — DESCRIPTION OF 

ice houses as they were built a century ago. Contained 
in scientific Ameiucan supplement, No. 933. 
Price 10 cents. To be had at this office and from all 
newsdealers. 




R^RKs T^tittsnt Medicated Haircloth Lined 

HA KNE88 PA1> for sore 

backs and necks on horses. 

A sure cure. An absolute 

reventive. GEO. B. ELY 

CO., Rochester, N. T. 





AGENTS 



COINI 



Moneyselling BeTerldge'sAu 
tomatio Cooker. Latest and 
best cooking utensil ever invent- 
ed. Sells at sight. One Agent 
§old over 1700 In one town. 
One §aiDplo Cooker froe lo 
good agents. Advertising matter 
luTiiishtd. Forfullparticularsad- 
dress W. E. BEVERIDGE. 
BOX728. BALTIMORE. Md 




GATES ROCK & ORE BREAKER 

Capaeit J np to 200 tom per hour. 

Has produced more ballast, road 
metal, and broken more ore tbaa 
all other Breaite s combined. 

Builders of High Grade Minin« 
Machinery. King-Darragh Con- 
centrator. Connersville Blowers. 
Send for Catalogues. 
CATES IRON WORKS, 
' SOCSo.Olinron St.. Cliica&o 
1 36 C, Liberty St., N. Y. 237 C, Franklin St.. Boston, Ma?s. 

SCIENTIFIC AMERICAN SIJIM'LF- 

A>[K}in'AN iHUE'i'i.v^i K\T can hii hjid ut this titlUiEj far 

ILI t^ontsi. AIho 1.0 bf^ hFL[] or I]^!1^'adt^ale^a iii aM t>arLa tif 
. ttiu c;tj"iii:try, 



The Shipman A,utomatic Steam Engine 

1. 2, 4> 6 and 8 HORSE POWER. SINGLE. 

8 and 'i'i HORSE POWER. COMPOUND. 
t^T' Insurance Not A-ileoted. 

STATIONARY AND MARINE. 

fS" 'For A.11 Small To-wer "Work. 
SHIPMAN ENGINE CO. 200 Summer St., Boston, Mass. 



nriiTTaLANTERNS WANTED i!!l°.j;g!i.iK 



A New and Valuable Book. 






O 



Mbssbs. Munn & CO , Solicitors 
of Patents, have had nearly fifty 
years'continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
paten table by writing to Munn & Co. 
Communications strictly (»nflden- 
tial. A handbook of patents and 
how to Obtain them sent free. 



PATENTS 



token through Munn & Co. receive 
special notice in the Scientific Amtr- 
ican. This splendid weekly paper, 
elegantly illustrated, has the largest 
circulation of any scientific work. 
fS a year. Simcimen copies free. 
Address MUNN & CO., 

New York, 361 Broadway. 




SINTZ 6AS EN6INE GO. 

GRAND KAPIDS, MICH., 
U. 8. A. 
Manufacturers of the Shitz Sin- 
tionary nnil Illarliit; (a an and 
Gasoline Ki'eiiH's. Especially 
adapted for Boats and Eilectric 
LigEting. Runs with manufac- 
tured or natural gas — Boats and 
launches. Pri<»s within the reach 
of all. t^" Send tor Cdtalogae. 
Mention this paper. 




o 



PATENTED .' NOVELTIES. 



iCS^- AGENCIES WANTED -^J 
CUKKAN BKOS, 13S5 Brdsdway, Kew York. 



ClAYsTORBENStW, GLOUCLSTtR CITY. K,J. 

DESIGNERS & BUILDERS OF YACHTS, 
LAUNCHES 1.^' HOUSE BOATS. 



AM) ADVICE Tf) ITtt vE Iff TORS- 

n^periuiuiital work nf t^very detieripHon. Autoiciatic 

niftcliliiery designed hjuI built. ]tW~ Hnnd ffir rtrt^ulftr. 

MAT.TRY MKG. CO., Hrnoklyft, N. Y. 




For INGUBATDRS and 

MotatTiTenaiwe ollin KuUlVlai 

(IT WfiHthnr iDilinHtjir. MhUi'iI, H.dO. 
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tICBNWAICi 



OCII TCICDUnilCC Receivers, Transmit- 
DCLL ICLCrnUnCO ters, Bel s, wire, and 
all supplies for complete equipment of Telephone and 
Telegraph lines. Send for descriptive price list^lso Tele~ 
ffrapK ManucU and CatcHogiie FREE. J. H. BUNNELL 
& CO., 76 COBTIiANDT STREET, NEW YORK. 



12,500 Receipts, 708 Pages. Price $5. 

Bound in Sheep, $6. Haif-Morocco, S6.50. 

This splendid work (»ntains a careful compilation of 
the tiiotit iisef uL Tieceipta and Tiepliea tiven intheNotes 
and Quorieii of ix>rroiipondontJH oa pul^liiihff^l In the Sci- 
em Inc. Aaiei-ican during the past fift7 years ; together 
with many valuable and important additions. 

4>ver T^veivc Thoiit^aiul selected Receipts are 
here collected; nearly every branch of the user iil arts 
being represented. It is T^y lar the most comprehensive 
Tolume of the kind ever plac^ud before the puolic. 

The work may be regarded as the product of the stud- 
ies and practical experience of the ablest chemists and 
workers in all parts of the world ; the information given 
being of ihe highest value, arranged and condensed in 
i^ncise form convenient for ready use. 

Almost every inquiry that can be thought of, relating 
to formula used in the various manufacturing indus- 
tries, will here be found answered. 

Instructions for working many different processes in 
the arts are given. 

Those who are engaged in any branch of industry 
probably will find In this bookmuch that is of practical 
value in their respective callings. 

Those who are in search of independent business or 
employment, relating to the home manufacture of sam- 
ple articles, will find in it hundreds of most excellent 
snffgestions. 

fW Send for Descriptive Circular. 

MUNN & CO., FublisherB, 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadway, New Yorkf 



ALWAYS FRESH AND CLEAN! 

The Torsion BraMeri 
Wire HpHliJt inil.»w 

jH caul^adcJa&n'y. Ih[:cc- 
duciTe Un Tefreati- 
iBKB.^ap. .f^ealtil 

hCE, PrnctJcaliy 
IndeitiuptLDJ*; 
FrLt^e, upti a ! iteu-ad 
\n Pnf. tlnJt: 

WrRtDn^ W«LLh iAtg. V.o-, Jll^-lLlb No^le St., rfallu., Pr. 




^FdLiow ^itti nDC Ami \i 




WOODEN TANKS. 

ForTiallroflOa, Milltjand Manufactories. 

Bullderu of Bteel Tower^ and Tanisti. 

La^ Hv.d (^proHH W^icid Tankn a npif^^ialty. 

^v. E/ rAi-i>\v*;T.i. CO.* 

^IVE.Malit Street, Louiavllle, Ky. 



I [3jLS WitUttlria^TiHLi^OLTlPIiATliiJ } 
j D'jjt Prmf C:*9c IfrJiiu'^t ruy > roin- 

Tntdn. JTLU.Y CIV ^A^^VT JLi; D. (Vn-t, 1 

lifliorn lit lliij r*[«r *lll (rli jaii fc &7B TdIL*. ' 

1^ hLr,.> JttiuAMJLJlIC.^HpltfatlKTEr MtJVEJrlENT, 

]'fcteiit rsu^p^in^Dt End HftiriLL»tor, T.4Jltttll PLdIoh. 

II ihi K^>^. 12r(jr|l^.(.l?- >i«tt|jrEnri. HtiitJDD fuioer 
Hr-c.-idE tikulnciDD ifDLd tIkIhI [;j3ATy ^ 
^ CHARM. AOr;KTStS'^nrfl>nF]>in B*ad far ILiiMU. 
CklBLoi^E tif lUOO iiHV U-licLEl FFI}:K. 

BnBERT a. [7t(]fLllK{)LL & BQO.j " 
6G f?OBl'Ll.\UT£T„^£WTDKK(;iTY. 

BI^V^I C C ON EAST 

New or 2dhand;lowestprices,lar^ 
est stock; makersc&oldestdealeriiin 
TJ.S, We sell everywhere. Oata.fr»e. 
nOU8£, HAZARD & CO, JG OSt. Paor/tu UK 

TRANSMISSION OF POWER —BY 

B. rt, AllJ^tn. A paper of ihte^ent to engiueerw, tTewring 
of Thu butiltif^CM of the ehort. .^nd th e long t.ransin5aai[}n()f 
power. Willi a discussion of the various methods adopted 
in each case. Contained in SciKNTiPio American 
8CPPT>EMENT, No. 9Ifl- PricelOceDtSt To be bad at 
this office nnd ffom fiT] newsdealers. 
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EnginociFH and Archit^^fltii iihimld JHi^fflify 

GRAPHITE PAINT 

for iiridfjciH. Itoofb, htrut^tunu Irtm, anri all c.x- 
ponetl motttlor wood aurfi'.,Cea, Warranted not 
air^^ted by 'fityit, ctild, innioke, or f^bemicalw. 
DFTitniT <jllAl^ITE MiCO. t.[^., [Ji^trolt, Micb. 

AMERICAN GRAIN ELEVATORS.— 

A pajwr by B. Lee Heidenreich, prepared for the Inter- 
natio/ial Engineering Congressof the Columbian Expo- 
sition, 189(1. The construction of storage elevators, rail- 
road transfer elevators, terminal elevators, cleaning 
elevators. With 9 illustrations. <'ontained in Scientific 
AMERICAN Supplement, No. 936. Price 10 cents. To 
be had at this office and from all newsdealers. 



DO 
YO 




CHEMISTRY OF BACTERIA, — BY 

R. Warington. A discussion of the chemical actions 
displayed by three species of bacteria that exist in the 
soil, and all of which are of the highest importance m 
their relations to agriculture. Contained ln Scientific 
AMERICAN SUPPLEMBNT, No. 937. Pricc 10 cents. 
To be had at this office and tiom allnewsdealers. 



MILLER &:VAN WINKLE 

STEEL WIRE and STEEL SPRINGS 

;^ ,0--;..«Ti..i„»:.,.u- -O ;^; j^£ 
|H ; A SPECIALTY M, zS' 

, . t;^ ("l.''"'"'"''"''""''"l"'IW -.^5' "' ' 

OFFICE !<W0RKSl«TCi24eFIIDGEST.BROOM^N.H.Y- 




ROCK BREAKERS 
ORE CRUSHERS 



The 



IWe Manufacture and Supply at 
Short Notice and Lowest Rates, 
Rock and Ore Breakers 
for Crushing Gold and Silver Ores 
and inafcine Railroad Ballast; 
BreakingConcrete. Road Metal, and all kinds of Hard and Brittle Substances Special break- 
_ prs for various puri>oses. Pleaae state forwhat use desired. Breakers mounted or unmounted, 

«„ with or Without 8«reen.. pARREL FOUNDRY & MACHINE CO., ANSONIA, CONN. 



uUSEBRINDSTONES? 

If so, we can supply you. All sizes 
inniiiited and iiitiiifiiinrefl. always 
kept in stock. Remember, we make a 
specialty of selecting stones for all spe- 
cial purposes. 1^" Ask for cntulnguf 

The CLEVELAM) STONE C«). 

2d Floor. Wilshire, Cleveland, 



Jhe S cientific Hmerican 

PUBLICATIONS FOR 1894. 

The prtti^a of the different publications in the United 
Stated Cani^A. and Me:tico are as follows : 

BATES BY MAIL. 

The Scientific American (weekly), one year - $3.00 

'Kie Scientific Americftn Supplement (weekly), one 

year, -------,-- 5.00 

The Scientific American, 8l>anish Edition (month- 
ly), one year, ________ 3.00 

The Scientific American Architects and Builders 

Edition (monthly), one year. ----- 2.50 

COMBINED RATES. 
The Scientifl c American and Supplement - - 17.00 

The Scientific American and Architects and Build- 
ers Edition, _--•------ 5.00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition, ----- 9.00 
Proportionate Rat£s for Six Months. 
This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

MUNN dc CO., 361 Broadway. New Vork. 
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Scientific %mmtm. 



[April 14, 1894. 



^^tiveriiscmcnts. 



ORDINARY RATES. 

fnaide Pave, each insertion* > 75 cents a line. 
Back Page* each inBertionj ■ ■ Sl.OO a line 

tW For scrnie ciassea of AdvertisemenU^ Special and 
Hi^r rates are required. . 

The afcove are dhaiKes ]ier agmte line— about el^Lt : 
words per line. ThisnotlceidKnrathewidtliof the Ime, i 
and is set in ag^e type. ^IngraviDfs may head adver- 
tisements at the same rate per agate line, hy measure- 
ment, as the letter press. Adveitisements must he 
received at PnhUcation OfQce as early as Thursday 
morning to appear in the following week's issue. 





Light Roadster, Weight 25 lbs., Price $115. 



LOVELL DIAMOND CYCLES 



HIGHEST GRADE. FULLY WARRANTED. 

JOHN P. LOVELL AfiMS CO. 

Manufacturers, BOSTON, MASS. 

Popular Priea. Catalagai Tree, AgmU Wantecl, 



KODAKS 



$6.00 



$100.00 



Eastman Kodak Company, 

1 Ssnd M I 



1 C&iaio^ut. f 



Rochester, N. Y. 



/♦"K'u^? C.H.BESLY& CO. 

CHICAGO. ILL.U.5A.^ 



PHOTORET 

Takes half a dozen eood pictures as 
fast as you can auan it. 

Not a To^ but a Watch Shaped Pocket 
Camera scientifically constructed. 

Price only $2.50 ' 

Pra sed by expert Phototrraphers In 
ai l cou ntries. 

t^Sejid stamp fftr ■iUti.Jitnitfid JJrJOkitt, 
Sa[iqt>ie photo Frut; if you mention 
Scientific American. 
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Bicycles 



# J30ST0N- NEW YORK. 

PHODELPHIA 
CI11G\G0 DETROIT-DENVER 
^ SANJfRANCISCO # 

COLD FORGED PRODUCT. 

Forged Wood Screw 

Patented May 10, July 19, 1887 ; Oct. 29. 1889; 
Aug. 19, Oct.21,lB90; AprU 7 Mayl2, 1891; 
July 19, 1892. 
Its Advantages are : 

1. StronKer than a common screw. | 

2. Uniform and wide slot. 

3. Requires the use of but one bit In hard 
wood. 

4. Inserted easier. 

5. Centralized point. 

6. Superior holding power. 

7. The screw being C^old Forged, instead 
of Ciir, leaves on its entire surface a 
metallic skin. 

Hr- Seiiid for BamTJioB tu 

AMERICAN SCREW CO. 

PROVIDENCE, R. I. 

LABORATORY OF Dr. L. K. BOHM, 

Electrical and Cbemiciii Expert. Tests and ex- 
periments made for Inventors. Incandescent lamp emper- 
XTnents a specialty, 81 Nassau Street, New York. 

DRAPER'S 

Recording Thermometer 

Standardized and Warranted. 

Specially adapted for use In drying 

rooms for manuracturing purposes, also 

in brewerigs, gas works, freezing and 

cold storage plants, hotels, etc. 

Gives a correct and continuous record 
In ink on a weekly chart. Price, S 1 5 . 

THE DRAPER AIFG. CO. 
132 Front St., New York. 



MAGIC INTRODUCTION CO 

3'il BROADWAY, 






NEW VOUK 




Are accustomed to imore friendships, and 
measure wheels wi t h o u t .^SEfSJiv, 
mercy. With them loud -^^fe^\^ 
t/^ assertions count 

for 
nothing. 
/ Their 
' mounts must 
^ stand the crucia 
test of reputation gained 
I by years of honest and 
skilful construction and 
^dealing. The best riders, 
oldest riders, the most in- 
' gent wheelmen of the country 
know Columbias to be the standard of 
bicycle excellence for the world, and ride 
them in preference to any other wheels. 

POPS JUTG. CO., Boston, New Tork, 
Chicago, Sartford, 

Oor catalogue for 1894 ihowfl a line of 
wheeln, all newly deflij^Ded, -which for 
attractlTenesB excel any bicycle* ever 
offered. It is free at our agencies, or wo 
mail itf ortwo twc^cent stamiw. 



IVf OT-OFL, $ 
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No.2,$5. £■-; 



BOLCIANO'S LITTLE GIANT, No 

wiu run your Sewing Machine, Fans and other Light Machinery. 

I A Week's Work Ikm£. vn a Da/j/ , No Plumbino B0(piired. Ddivwed Free on Receipt of Ptice. 

PiTTSBVBO, Pa,, January 3^ 1894. 
Thr BoLOiAifo Water Motor Co., 

Dear Sirs:— I havegiven your No. 1 Motor rather a hard test, by nmning a Wood 
Lathe five f eetlong. and must say It was a grand suoi^n. 

Yours respectfully, W. J. CARLEY. 

< Ice Cream Freezers* Lathes, 
croll SaWs* Cburcb Organs, etc. 

EASTON, Pa., February 22, 1891. 
The Boloiano Water Motor Co., 

No. 415 Water Street, Baltimore Md. 
Gentlemen: 1 Boldth e No. 2 Motor you sent me on said date 
' to run the " Waite and Bartlette Static Electric Machine," 
which requires a }i horse power to run It. Dr. Walte was 
here In mv office to see the said Motor In action, but doubt- 
ed ite ability to run said machine. The M.D. of Kaston, 
who took it on trial, had it properly put up by a plumber, 
who to his, the M. D.'s, and other spectators* disappoint- 
ment, found it to do the work most satisfaotorUy with less 
than one-third of th e water b einp turn ed on it. 

Yours cespectfully, DR. VTM. C. DBTWEILLBR. 

No. 3IllOTOR,$lO. is\n Fans, Printing Presses, Grindstones, Cofl'ee Mills, Washing Machines. 



^~ AU Sizes of Light Fttns for sale. 



t^' ;rif-ndfor Circulars, 




Gas Iroii, $Q 

• • • aftJi ■■■ ■ ■ \M 

Does the Work of Six. 
Costs 5 Cents a Day to Heat. 
No Extra Fixtures Required. 
Finely Nickel Plated. 

DELIVERED FREE ON RECEIPT OF PRICE. 

^^ Send for Iteseriptive Cireulara, 

THE BOLGIANO WATER MOTOR GO. 

WHOLESALE AND RETAIL. 

415 WATER ST., BALTIMORE, AID. 




The 
American 
Bell Teleplione 
Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns Letters- 
Patent No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, i8gi, for a combined 
Telegraph and Telephone, 
and controls Letters-Patent 
No. 474,231, granted to 
Thomas A. Edison May 3, 
1892, for a Speaking Tele- 
graph, which Patents cover 
fundamental inventions and 
embrace all fo'rms of micro- 
phone transmitters and of 
carbon telephones. 




Bolgiano's Perfection Oas Iron. Patent applied for, 1894. 




At 



tn " GoldBtidSJlT«rWt(«ELAi. DknlH, 
Ul^lflfl Trieji-lH.tuuBbdnitoK C4rti, 

^P ri ll-H BnMie^ W*gon(, Clffl*»e» &*fei, 

Cvb iW^wm, FMd wait, atovM, IettlE4, Banfi mELLi, 

Utter Fl^«a, Juk Smwl, Truki, AbtUi, Ikrl^tten, 
Frm eUsdl, Uaur B«i4t, Mwa, Drills, n«*dFJaint 

Iaih ■oiren, ilgOte lILUi, laXh^ BendHn, DDHpClirh, 

tortt S1te:1]«r*j NtHd CattUj FArfn. B«npfiri,WIrvF«iiWT 
rmDHla* BniSf iTHo^r*, SnrtiiH, San, Efivl hlafei, 
flrmlnlbBpt, Cn-n BajI. BtAitr*, Ttwlc, Bt Brmon*. 

E>j, ^t«k, £iei«tar, RAllr»^, Flttfuw udf^oUBtw SCHiEa. 
&tB.i far free 4^ll»ne tkoA sfw liow to UTQ H^dej^ 

lBJ^&(i,4«lIerHBBt,,atiaAl}OBC]ALSD0.. CblckBo.m 



A m «■/ Q Wanted 60,OUO Sawyers Q A Uf O 
^) M Wv O and Lumbermen to OM TV ^^ 

A send us their full address for a copy of Bm- _ 
erson's ly" Book of SA WSS, newi893 edl- A 
Won. we are first to introduce Natural F% 
Gas for heating and t«iu purine Tki ws with 



WUA8 for neatmK and t«iu purine fta ws with 
wonderful eflectupon i][Jt>r[)vfiiB their gua- 
_ llty and toughness, enabling us to reduce 
C prices. Adareaa EMERSON, SMITH 



s 



<fc CU. (l.imlted). Beaver 
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.WTwJ O MnS ASBESTOS 

.SECTIONAL PIPE 

COYERINO:^ 

NON-CONDUCTING COVERIN&SFORSpMANDHOT WATER PIPES.BOILERS Err. 

READILY ATTACHED OR REMOVED BY ANY ONE.^'^^^^ ASBESTOS BOILER COVERINQS 
WE«BE PREPARUTOTtKE CONTMCIS FOIItPPlrlNtSTEMI MKANOMILEil OWUIIIGSUtunmilTOFIItEUIIITCDSTMS. 

H.KJ0HIS'UB(M0SNIllB0ltRD.SIIEITHINeS.BIIIlDINefELC.FIREI>|H)(IIJi«IITS,LlQUIDPAINT&ASeE5TQSR(KlflII(.EK. 
_11. W.JOHNS MAKUFACTURINO COMPANY, 

87 MAIDEH LANE. N.YaC jensey citv.^ c><icaoo."Phiiadci0<uS' boston. London 



THE ELECTRIC STORAGE BATTERY CO. I 

SOLE MANnFACTURBBS Or 

The Chloride Accumulator. 

Elements of all sizes, from IDO up to 10,000 watt-hours capacltyeach 

CENTRAL STATION INSTALIiATIONS. 

Electric Launch Equipments; Telegraph, Phonograph. Surgical, 
and all special cells. 



DREXEL BUILDING. 



PHILADELPHIA, PA. 



'rHAOTTOK. 
CZLLH a 

¥ipeclaJty. 



sasSftttS 



hHBfiii^Kl 



PATD ti}T ail klnilii of ^uod ^Rcniid-hd.nd 
Iron und WDad-Wcirking niurhiiiKry. 
AddresH W. P. DAY IS, IUjuiikSieu, If. V. 



A I 1 1 U I U 1 1 U Koode made In a uautlty at low price. 
HLUininUin ll.H.Franklin Mie. Co., Syracuse, N.Y 



ALfE^TS WANTEIl lor Grinders' Siipplle&. Tilt- 
eral Cummlflaian. Tiiifl TANI'i'ic CO.^ StroAidaburg, Pa- 



MODEL 



NEW MAIL. 




Qotlitf and Handsomest Ligbt RoadsUr of t e lev. 
MEX'S-r^ADIEf^'- BOYS' PATTERNS. 

Boy's New Mail, highestgradeboy's wheel made, $50> 
AlsoBoy's Wheels, ------ ^l.t up. 

CtoBlngout aU shopworn and 2d-hand wh^^QLH— ^u^alnH. 

WM. BEAD & SONS, 107 Washington Street, Boston. 



MANUFACTURE OF BICYCLES.— A 

very comprehensive article giving the details of con. 
structlon of every part of these vehicles. With 15 en- 
gravings. Contained in Bcisntifio Ambrican Sup- 
PLBMicNT. No. 90S* Price 10 cents. To be had at this 
office and from all newsdealers. 



FQR45' 

ALSD.mjTyiY 

AT BIOKIB "" 
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S cientific gook C atalogue 

RECENTLY ITBLISHED. 

Oar new cataloKue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will be 
mailedf ree to any address on application. 

MUNN 6c CI)., Publishers Scientific American, 

'Mil Broadway, NevF York. 




KELLEY'S IMPROVED 
BERRYMAN 



Feei Water Esaler is FuriEer 



Made by B. F. KELLEY & SON, 

91 [.iterty Street, anj 8 Oliver Street, 
New YorS Boston, Mass. 



AMATEUR PHOTOBRAPHERS. 

Finish your ow photos, on Celerite Paper. Reo um?*i 
no experleiice, long wtuihl^ivB or expensive Hrslut.toni:^. 
Entirely new process. aAHiplefl and full particulars free. 

CELERITE PAPER CO., cor. Sfith and State Streets, 
Gerald BuUdlng. Chicago. 111. 



CLIMAX RATCHET STOCK. 

A Pipe Threading Stock and Vise Combined 
The Best Tool made, and IndlBpensahle 
for Qas and Water Companies, PlumheiB, 
Fitters, etc. The very tool needed for 
ditching and close quarters. Light In weight 
handy, made of malleable Iron and steel, 
takes roguliu dies. No. 1, for 3(f to 1 Inch, 
fiaoo. 5i[i.2,forlJ<to21nch,«7.00. (Dies 
are not Included, we furnish them at mar- 
ketjDFices.) C. M. HEIVIP MFQ. CU.i 
ISOI to 1509 Guilford Avenoe, 
BALTIMORE, HID. 




I^to60 H. P. THE 




EooNOirr- 
stvpucr 



Motor Of 1 9'' Century 

Can be used anyplace^ to do any 
loor/c, and by aim one. No Boil- 
er! No Fire 1 No Steam! No 
Ashes 1 No Gauges ! No Engi- 
neer! A perfectly safe Motor 
for all places and purposes. Cost 
of operation about one cent an 
}iawr to each inMcated horse pow- 
er. For circulars etc., adoresa 
Charter Gas Engine Co. 
P.O.Boxl48, Sterling, in. 



LIGHTNING CONUDCTORS. — A 

valuable and exhaustive paper giving Reynold's instrup- 
tiona for erecting and testing lightning rods. Contained 
in Scientific American StrFPLBUBNT. No. 906. 
Price 10 cents. Vo be had at this ofQce and from all 
newsdealers. 



WELL DRILLIHG MACHIHERY, 

l£AIIT77A<7rUBS[D BT 

WILLIAMS BROTHERS, 

ITHACA, N. v.. 

Mounted and on Sills, for 

deep or shallow wells, 

with steam or horse 

power. 

Send for 
Catalogue. 

M\'m& Brother! 

ITHACA. N, Y. 




ARTESIAN WELLS— BY PROP. E. 

O. Smith. A paper on artesian wells as a source of 
water supply. Essential geological conditions of arte- 
sian wells. Some chemical features of artesian well 
supply. Contained In Scientific American Sdf- 
PLEMKNT. No. 943. Prtce 10 cents. To be had at this 
offlceand from an newsdealers. 



Oil Well SupplyCo. 

91 & 92 TTATER STREET, 

PITTSBURG, PA. 

MaQnfacturers of everything needed for 

ARTESIAN WELLS 

for either Gas, Oil , Water.or Mineral Tests, 
' BoUers,BqgmeB,Plpe^ (Cordage, 
Drtlling Tools, etc. Illustrated 
catalogue, price iiats^ and dis- 
count sheets on rei]ueat. 

PRIItfTIItfG INKS. 

The Scientific AMEUiCiiN 1b priuttd with CHA3. 
ENBU JOHNSON & CO/S IXK, Tenth and I.omflard 
Stfl^^PblladelpbiaiandlTUoBe t^t.^opp. I>iianfl,A'(}w ^ork. 
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